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INHDNOGENIC LBBH PEPTIDE CONSTRUCTS AND SYNTHETIC 
UNIVERSAL IHKDNE STZHCLATORS FOR VACCINES 

^ This invention relates to immunogenic luteinizing 

5 hormone releasing honaone (LHRH) peptides that lead to 
^ funotional etippreeaion of LHRH levels in males or fexiales, 

I9hen male rats are immunized with these peptides , serum 
testosterone drops and androgen-dependent organs atrophy- 
significantly* These peptides are useful for inducing 

10 infertility and for treating prostatic hyperplasia^ 

androgen-dependent caroinona, prostatic oaroinoma emd 
testicular carcinoma in males* In females , the peptides are 
useful for treating endometriosis, benign uterine tumors, 
recurrent functional ovarian cysts and (severe) premenstrual 

15 syndrome as veil as prevention or trjsatment of estrogen- 
dependent breast cancer. The subject peptides contain a 
helper T cell epitope (Th epitope) and have LHRH at the C 
terminus » The helper T cell epitope aids in stimulating the 
immune response against LHRH, The peptides, optionally, 

20 contain an invasin domain which acts as a general immune 
stimulator. 

In another aspect this invention relates to immunogenic 
synthetic p^tides having an invaein domain, a helper T cell 
epitope and a peptide hapten and methods of using these 

25 peptides to treat disease or provide protective immunity* 
The peptide haptens of the invention include LHRH, amylin, 
gastrin, g|astrin releasing peptide, IgE CH4 peptides. 
Chlamydia KOHP peptides, KIV V3 peptides and Plasmodium 
berghei peptides. 

30 Prostate cancer is the third leading cause of death in 

men and the most common malignancy in men over the age of 70 
years. The number of new prostate cancer cases has risen 
^ steadily over the past 20 years, with the eacpectation that 

^ more than 4 million men over the age of 75 may develop 

35 clinically detectable prostate cancer in the early 2 let 
century [Peres et al. (1985) in Cancer Principles and 

- 1 - 

2/14/05, EAST Version: 2.0.1.4 



wo 94058(0 



PCT/IIS»4;04S32 



py-aotica of Oncology. Vol. 9 (DeVlta et al., ede.) J^B* 
tiipplncott CoB^any, Philaddlphlaf PA^ pp. 1023-4B; Chodak 
alw (3.990) eurr^q't Conceyta In Proghate Canoer Dlagnoflla and 
Management . 26th Annual Heating, American Society of > 
5 Clinical Oncology. Unfortunately, at the time of diagnoeia 
about 40-50% of thfi patiantfl with newly diagnosed prostate 
cancer will have advanced disease (stage D) , with a i&edian 
survival tijne of approximately 2.4 years [Torty (198B) Adv. 
one. A: 15]. Consequently, the therapies developed to conbat 
10 this disease should demonstrate efficacy as rapidly as, 
possible. 

The classical treatment for advanced prostate cancer 
has been surgical orohiectomy , i.e. castration, developed by 
Huggins and others in the early 19408 [Huggins et al. (1941) 

15 Cancer Res. 1:293-297]. This procedure reduces serum 

testosterone by 95%^ causes measurable tumor regression in 
a]^oximately 45% of patients, and disease stabilization in 
an additional 40% of patients. At least teiQiorary 
stabilisation of advanced prostatic disease, including 

20 improvement of urinary tract sysxptoms and reduction of pain, 
occurs in about 70% of patients [Klein (1979) N* Engl. J. 
Med. 300 :824-33). Miile such treatments are effective, 
particularly when combined with estrogen therapy, the 
associated psychological trauma is unacceptable to some 

25 patients. 

Over 95% of testosterone production originates in the 
testes. Testosterone production in the Leydig cells of the 
testes is controlled lay pituitary secretion of luteinizihg 
. hormone (LH) . The secretion of IM together with follicle 

30 stimulating hormone (FSH), in turn is controlled by the > 
pulsatile release of LHSH from the hypothalamus [8ee, for 
example, Paulsen (1974) in Textbook of Endocrinology 
(Williams, ed.) Saunders, Philadel|Aiia, PA, pp323-367]. 
Attenqpts to block LSRR, to reduce testosterone effect on 

35 androgen-dependent organs, e.g. prostate, or to block other 
parts of this pathway have provided therapeutic alternative 
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treatments for prostate cancer, including treatment with 
estrogens or LBSH analogs ♦ Unfortunately, therapeutic doeee 
of estrogens can cause significant side effects such as 
» cardiovascular mortality, gynecomastia, nausea, sodium 

5 retention r and impotenos [Blackard (1975) Can. Cbem* Step* 
« £2 s 32 5-7]. Treatment with LBRH analogs^ such as Leuprolide 

or gossrelin, causes eventual decline of ssrun testosterone; 
however, the associated initial rise of serum LH and F8H 
levels (450 and 250 per cent, respectively) , leads to a 

10 painful condition known as the **flare up phenomena** in- which 
a temporary increase in serum testosterone and other 
symptoms occur [Crawford et al. (1991) Uj:ol« Clin. N.A. 
JL&s 55-63 ]« In addition LHKH analog therapy can cause 
gastrointestinal upset and hot flushes. 

15 Active immunisation against LHRH has long been Icnown to 

exert multiple effects, including decreasing serum and 
pituitary UI and F8H, reducing serum testosterone, 
suppressing spermatogenesis amd causing reversible atrophy 
of the gonads and accessory sex organs. [See, for exaa^le, 

20 Fraser et al. (1974) J. Bndocrinol. £1:399-405; Giri et al. 

(1991) Exp. Holec. Pathol, S£:255-264; Ladd et ai. (1989) J. 
Reprod. Immunol. JL&» 85-101; and references cited therein]. 

iTOBUne intervention of the androgen hormone cascade can 
also be used in the treatment of endometriosis in women. 

25 This disease is the second leading cause of infertility in 
females after infection-^induced infertility. The ectopic 
development and maintenance of endometrial tissues outside 
the uterine musculature is mediated by estrogen. Since UIRH 
. regulates the production of FSH by the emterior pituitary 

3b which in turn regulates the production of estrogen by the 

ovaries, blocking the action of LHRB is another therapy for 
this disease. Thus by analogy to prostate cancer, estrogen- 
driven tumors of the breast should also be responsive to 
' IMRH immunotherapy. 

35 In addition to providing treatment for a number of 

important diseases in both men and women, regulation, of the 
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androgen hormone caeead* through immunologic intervention 
provides a means of regulating fertility in both sexee. 
Since lOTH ewntrola both testoeterone production, which 
regulates the developnent of sperm, and estrogen 
production, which causes the ripening of ova, imnunological 
blocking of LHRH action results in reversible infertility. 
Moreover, LHRH-baeed immunotherapy provides a means for 
reversible contraception in male and female companion 
animals (e.g. dogs, oats, horses and rabbits) as well as 
mitigating undesirable androgen-drlven behavior such as 
heat, territorial marking and aggression. Lastly, 
immunological castration <e.g. antibody-based inhibition of 
MRH action) has application in the meat animal industry. 
Hales are not processed into prime outs of neat because of 
the offensive aroma and taste associated with their flesh as 
a result of circulating testosterone (e.g. boar taint). 
Since mechanical castration of male food animals Is no 
longer considered humane, immunological castration provides 
an acceptable alternative to this practice. 

Several imnunogenio forms of LHSH have been tested. 
For exBs^le, LHRH has been combined with adjuvants or 
conjugated with protein to enhance iramunopotency. However, 
these adjuvants have been unsuitable for human use, and 
protein carriers are too escpensive for large scale use. 
Further, effective immunization with LKBH depends on the 
conjugation site between LHRH and the carrier. Conjugation 
of the carrier protein (diphtheria toxin or tetanus toxoid) 
to the amino terminus of LHBB provided a more effective 
vaccina for immunization and contraception relative to 
formulations having the carrier protein at other conjugation 
sites on LBBH [Ladd et s2. (1990) Am. J. Reprod. Immunol. 
22t 56-63]. 

Moreover, protein linkage to LHRH is problematio 
because the majority of imonune responses are directed to the 
carrier rather than to LHRH (the mass of the toxin 
molecule (s) is much greater than that of LHRH). This 
phenomenon leads to carrier-induced imonune suppression. 
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Because tho siajority of oancer or endometriosle patients 
have been previously imnuiilzed vith dl|riitherla and tetanus 
vaocines as part of mandatory iiomunization prograios, 
antibody and/or suppressor T cell responses directed to 
5 tetanus or diphtheria toxin components of the vaccines can 
interfere with the subsequent izsmune responses to toxin- 
linked LHRH iirnnunogens. 

Accordingly, an immine enhancer that is suitable for 
human use^ inexpensive and capable of stimulating an early 

10 and strong immune response to LHSH has been sou^t. 

Likewise this immune enhancer should avoid carrier-^ induced 
suppression. Hence, it has been found that peptides 
containing particular structural arrangements of a Th 
epitope alone or linked to an invasin domain (as an immune 

15 enhancer) and LHRH (as immunogen} are effective in 

stimulating the production of antibodies against LHRH. 

The present invention relates to peptides, preferably 
synthetic peptides, which are capable of inducing antibodies 
against LHBB that lead to the suppression of LHRH levels in 

20 males or fsmales. The subject peptides are useful for 

inducing infertility and for treating prostatic hyperplasia, 
androgen^dependent caroincma, prostatic carcinoma, 
testicular carcinoma, endametrlosi&r ]>enign uterine tumors , 
recurrent functional ovarian cysts (severe) premenstrual 

35 syndrome or for prevention or treating estrogen^dependent 
breast cancer. In particular, peptides of this Invention 
have a Th epitope and carboi^l-terminal LHHH, or a peptide 
analog of LHRH. These peptides are effective as immunogens 
and therapeutics. The peptides of this invention are 

30 ' capable of reducing serum testosterone to levels comparable 
to those obtained by orchiectomy (castration) and of causing 
reversible atrophy of the testes, prostate and other 
androgen- or estrogen-^dependent sex organs. Optionally, the 
r peptides have an invasin domain as an immune stimulator. 

35 Another aspect of this invention provides a vaccine 

coiiqposition comprising an immunologically effective amount 
of a peptide in accordance with this invention and one or 
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nore phanoaceutloally acceptable carriers. Such vaccine 
CQfsipoBitlons are useful in the induction of infertility or 
the treatment of proetatio hyperplasia, androgen-dependent 
carcinoma, prostatic carcinoma, testicular carcinoma, 
5 endometriosis, benign uterine tumors, recurrent functional 
ovarian cy^ts and/or C^evere) prmenstrual syndrome as well 
as for prevention or treatment of estrogen^dependent breast 
cancer. 

A further aspect of the invention relates to a method' 

10 for suppressing activity of circulating LHKH levels in a 

mammal by administering one or more of the subject peptides 
to the mammal for a time and under conditions sufficient to 
induce functional antibodies directed against said LHRR* 
Suppression of LHRH activity is useful to treat prostatic 

15 hyperplasia r androgen-dependent carcinoma^ prostatic 

carcinoma, testicular carcinoma, andosietriosiS/ benign 
uterine tumors, recurrent functional ovarian cysts or 
(severe} premenstrual syndrome , or to prevent or treat 
estrogen-^dependent breast cancer. More particularly, the 

20 invention provides a method for inducing infertility in a 

mammal by administering the subject vaccine ooxqpositions to 
the mammal for a time and under conditions to produce an 
infertile state in the mammals Similarly, this invention 
relates to a method for treating androgen**dependent 

25 carcinoxfta by administering the subject vaccine compositions 
to the mammal for a time and under conditions to effect 
regression or prevent growth of the carcinoma. 

Yet another aspect of the invention relates to an 
immunogenic synthetic peptide of about 30 to about 90 amino 

30 acids which contains an Immunostimulatory invasin domain, a 
helper T cell (Th} epitope and a peptide hapten » These 
three elements of the peptide can be covalently joined in 
any order provided that either the immunoreactlvity of the 
peptide hapten is substantially preserved or that 

35 immunoreactlvity to a self-peptide can be generated* The 

peptide haptens of the invention include self-peptides LHRH, 
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amylin, gastrin (gastriii^ and gastrinn) / gastrin ralaasirig 
peptide and a peptide derived from the CH4 doioain of the IgE 
molecule b^b well as peptides from Chlamydia traabomiti&i 
hiuian immunodeficiency virus, Plasmodium bergbei, or any 
5 other B cell epitope (such as from pathogenic organisms) or 
a CTL (cytotoxic T cell) -generating epitope* Further these 
peptides have one or more amino terminal (A)^ groups , ^ere 
A is an amino acid, a-NRj, trlpalmitoyl cysteine or a fatty 
acid and n is from 1 to about 10. The three elements of the 
10 * subject peptides can be separated 1^ a (B)p spacer group, 
Y^ere B is independently any amino acid and o is from 0 to 
about 10* 

When the peptide hapten Is amylin or an immunogenic 
analog thereof, the peptide can be formulated into a vaccine 
15 and administered for the treatment of non-insulin dependent 
diabetes. This treatment causes a reduction in circulatihg 
amylin levels and/or reduction in blood glucose levels. 

TOien the peptide hapten is ga6trin34^ gastrin]?! or an 
immunogenic analog thereof, the peptide can be formulated 
20 into a vaccine and administered for the treatment of peptic 
ulcers or gastrin releasing peptide^stimulated tumors. This 
treatment causes a reduction of gastrin levels and thereby 
acid secretion* 

When the peptide hapten is gastrin releasing peptide or 
25 an immunogenic analog thereof, the peptide can be formulated 
into a vaccine and administered for the treatment of peptic 
ulcers, gastr in-stimulated tumore or lung cancer. This 
treatment causes reduction of gastrin releasing peptide 
. levels* 

30 When the peptide hapten ie derived from the CH4 domain 

of IgE (SEQ ID NO: 79) or an immunogenic analog thereof i the 
peptide can be formulated into a vaccine and administered 
for the treatment of allergy* Thie treatment causes a 
reduction in histamine levels or blocks lgE*»mediated 

35 activation of mast cells or basophils. 

When the peptide hapten is a variable domain (VDI^IV) 
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of Chlanydia trachomatis aajor outer ineinbrane protein {WiOlKP) 
or an liBimunogenio analog thereof, the peptide can be 
fozvuilated into a vaccine and administered for immunization 
against Chlamydia trachomitis and production of neutralizing 
S antibodies thereto. 

When the peptide hapten is an SIV V3 principal 
neutralising d€»iiain or an immunogenic analog thereof, the 
peptide can be formulated into a yaccine and administered 
for the treatment of acquired immune deficiency syndrome 

10 (AIDS) , or prevention of HIV infection by the elicitation of 
neutralising antibodies against HIV. 

Fig, 1 graphically illustrates ths average androgen- 
d^endent organ weights (g) obtained 8 or 11 weeks after 
immunization of rats (n=5} with Peptides A-E. Panel A 

15 provides testes weight; Panel B provides Bpididymie weight; 
Panel C provides prostate plus associated seminal vesicles 
weight . Organ weights were obtained at 11 weeks for 
Peptides A-C and at 8 weeks for Peptides D and E« The 
average weight of the organs in control animals (n«-8) is 

20 indicated by "Co". 

Fig. 2 shows the relative androgen-dependent organ 
weights (g) in the responder (solid bars) and noh-responder 
(open bars) animals immunised with Peptide A. 
Abbreviations: Epid., epididymis; P+SV, prostate and seminal 

2S vesicles. 

Fig. 3 graphically depicts the correlation between 
testes wei^t (g) and serum anti^LHSH antibody levels 
(nmole/L) ae determined in a radioimmunoassay (RIA) after 
immunization with Peptide A. 

30 Fig. 4 is a photograph illustrating the size of 

androgen-dependent organs in controls or animals treated 
with a Peptide P. 

Fig. 5 graphically depicts levels of anti-LHRH specific 
antibody produced in rats following immunization with an 

35 immunogsnic LHRH construct designated as HBSAg Ti^; LHRH 

(peptide A) . Eight sexiially mature Sprague->Dawley male rats 

- 8 - 
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per group were given 100 ^ or 500 of peptide A by 
intramuscular administration. The antigen was formulated in 
Freund^B complete adjuvant and given at week 0, and in 
inconplete Freund's adjuvant and administered at weeks 3 and 
5 6. LHRB-aE^oific antibody as reported in this and 
subsequent figures was determined by standard 
radioimmunoassay and expressed as the mean value in 
nancmoles of total LHRH antibody per liter of serum. The 
control group was given unmodified ZfiRH in Freund"e adjuvant 

10 ueing the same immunization schedule « 

Fig. 6 graphically deplete eerum testosterone levels in 
rats f pllowing administration of peptide A as described in 
Fig. 5. Testosterone as reported in this and subsequent 
figures was measured in the serum samples used for 

15 determining the LHRH-specif ic antibody titers. Serum 

testosterone was measured by radioimmunoassay, and expressed 
as the mean value in nanomoles of testosterone per liter of 
serum* 

Fig. 7 graphically depicts testis weights of animals 

20 given peptide A as described in Fig* 5* At 11 weeks 

following the commencement of the experiment described in 
the legend to Fig. 5, animals were sacrificed and the 
relevant organs dissected and weighed. Testis wei^ts are 
eaqpressed as the mean value in grama of organ weight per 100 

25 grams of body weight. KypoX designates hypophysectomiaed 

rats. Group 1 animals were immunized with Freund's adjuvant 
without antigen, using an identical schedule to the 
experimental groups* 

Fig. 8 graphically depicts prostate and seminal vesicle 

30 weights of animals given peptide A as described in Fig. 5. 
Prostate and seminal veeiclae were weighed together and 
their collective weight expressed as the mean value in grams 
of tissue per 100 grams of body weight. HypoX designates 
hypophysectomized rats. Group 1 animals were inmunixed with 

35 Freund's adjuvant without antigen, using an identical 
schedule to the experimental groups. 
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Fig, 9 graphically depicts levels of anti-LHRH specific 
antibody produced in rats following Ininiunisation with an 
innmnogenic LHRH conatruct designated as HBBAg T^t 6G { LHRH 
(peptide 18) « Six sexually nature Sprague-Dawley male rats 
5 per group were given 100 ^g of peptide 18 by subcutaneous 
administration. The antigen was fanoulated in Freund*s 
complete adjuvant and given at week 0, and in incomplete 
Prsund^s adjuvant and administered at weeks 3 and 6. The 
control group was given unmodified LHHH in Freund^s adjuvant 

10 using the same immunization schedule* 

Fig* 10 graphically d^icts levels of anti-LHRH 
specific antibody produced in rate fallowing immunization 
with HBsAg T^: ISRH (peptide A) * Six sexually mature 
Sprague-Dawley male rats per group were given lOOjug peptide 

15 A by Bubcutaneoucs administration* The antigen was 

formulated in Freund*s complete adjuvant and given at week 
0, and in Incos^lete Freund's adjuvant and administered at 
weeks 3 and 6 . The control group wae given unmodified LHRH 
in Freund's adjuvant using the same immunization schedule. 

20 Fig* 11 graphically depicts serum testosterone levele 

in rats following administration of peptide 18 in Freund'e 
adjuvant. The experimental design is that described in the 
legend to Fig. 9. ^ 

Fig. 12 graphically depicts serum testosterone levels 

25 in rats following administration of peptide A* The 

experimental design is that described in the legend to Fig^ 
10. 

Fig. 13 graphically depicts prostate and seminal 
vesicle weights of animals given peptide 18* The 
30 experimental protocol is described in the legend to Fig. 9. 
Prostate and seminal vesicles were weighed together and 
their collective weight expressed as the mean value in grams 
of tissue per lOO grams of body weight* Control animals 
were immunized with Freund'e adjuvant without antigen r using 
35 an identical schedule to the experimental groups # 

Fig* 14 graphically depicts levels of anti-LHRH 
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specific antibody produced in rats following immunisation 
vitb HV F T^: LBRH (peptide 19) • Peptide 19 consists of a 
segixffint of the F protein from measles virus linked to the 
amino terminus of LHRH. Six sescually mature Sprague-Dawley 
5 male rats per group vere given peptide 19 equivalent to 100 
/ig of peptide A by subcutaneous administration # The antigen 
was formulated in Freund's complete adjuvant and given at 
week 0, and in iticomplete Freund's adjuvant and administered 
at weeks 3 and 6. The control group was given unmodified 
10 CHSH in Freund*s adjuvant using tbe eame immunization 
sdhedule. 

Fig. 15 graphically depicts serum testosterone levels 
in rats following administration of peptide 19. The 
eagperimental design is that described in the legend to Fig* 

15 14. Panel A shows data for animals which achieved serum 

testosterone levels below the castration threshold, whereas 
Panel B shows data for animals which did not achieve 
castration levels of testosterone by week 8. 

Fig. 16 graphically depicts testis weights of animals 

20 given peptide 19 « At lo weeks following the commencement of 
the experiment described in the legend to Fig. 14, animals 
were sacrificed and the relevant organs dissected and 
weighed. Testis weights are expressed as the mean value in 
grams of organ weight per 100 grams of body weights Control 

25 animals were Immunized with Freund*s adjuvant without 

antigen f using an identical schedule to the experimental 
groups. 

Flg« 17 graphically depicts prostate and seminal 
. vesicle weights of animals given peptide 19. The 
30 experimental protocol is described in the legend to Fig. 14. 
Prostate and seminal vesicles were weighed together and 
their collective weight expressed as the mean value in grams 
of tissue per 100 grams of body weights Control animals 
were immunieed with Freund^s adjuvant without antigen, using 
35 an identical schedule to the experimental groups. 

Fig. IS graphically depicts anti-LHSH specific antibody 
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produced in rats following inaaunization with PT T^2z LERH 
(peptide K, Seg ID No: 16}* Peptide K consists of a segment 
of pertussis toxin linked to the atoino terminus of LHRR. 
Six sexually nature Sprague-Davley male rats per group vere 
5 given peptide K equivalent to 100 m? of peptide A by 

subeutaneous administration. Tbe antigen was formulated in 
Preund^s omcqplete adjuvant and given at week 0, and in 
incomplete Freund's adjuvant and administered at weelcs 3 and 
6» The control group was given unmodified LHBH in Freund's 

10 adjuvant using the same immunieation schedule^ 

Fig* 19 graphically depiots serum testosterone levels 
in rats following administration of peptide K. The 
experimental design is that described in the legend to Fig* 
18. Panel A shows data for animals which achieved serum 

15 testosterone levels below the castration threshold^ whereas 
Panel B shows data for animals which did not achieve 
castration levels of testosterone by week 8« 

Pig. 20 graphically depicts testis weights of animals 
given peptide K. At 10 weeks following the commencement of 

20 the experiment described in the legend to Fig. 18^ animals 
were sacrificed and the relevant organs dissected and 
weighed* Testis weights are eiq^ressed as the mean value in 
grams of organ weight per 100 grams of body weight. Control 
animals were immunized with Freund's adjuvant without 

25 antigen, taeing an identical schedule to the eaeperimental 
groups. 

Fig. 21 graphically depicts levels of anti-LHSH 
specific antibody produced in rats following immiinization 
with an immunogenic LHRH construct designated as TT T^l t 

30 LHRH (peptide H) . Five sexually mature Sprague*Dawley male 
rats per group were given 100 jtig of peptide H by 
subcutaneous administration. The antigen was formulated in 
Freund*B complete adjuvant and given at week 0, and in 
incomplete Freund^s adjuvant and administered at weeks 3 and 

35 6. The control group was given unmodified LHRH on alum 
using the same immunization schedule* 
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Plg« 22 graphically depicts serum testosterone levels 
in rats following administration of peptide H. The . 
experimental design is that described in the legend to Pig* 
21. 

5 Fig. 23 graphically depicts testis weights of animals 

given peptide H. At 10 weeks following the commencement of 
the experiment described in the legend to Fig. 21, animals 
were sacrificed and the relevant organs dissected and 
weighed J Testis weights are expressed as the mean value in 

10 grams of organ weight per 100 grams of body weight. Control 
animals were immunised with alum adjuvant without antigen, 
using an identical schedtile to the experimental groups « 

Pig. 24 graphically depicts levels of anti-LMRH 
specific antibody produced by immunization with a prototype 

IS immunogen cocktail formulated with Freund's adjuvants 
Eguimolar amounts of HBsAgTi,: Unaa + HV F T|,:LHBH + FT 
Th:LBRH + TT Tb^LHRH were mixed and formulated in Freund^s 
adjuvant » Six sexually mature Sprague-Dawley male rats were 
given a molar equivalent of the immunogen cocktail equal to 

'20 100 iiq of peptide A in Praund"e complete adjuvant at week 0 
and in Freund^s inconq^lete adjuvant at weeks 3 and 6. All 
immunizations were via the subcutaneous route. 

Fig« 25 graphically depicts serum testosterone levels 
in rats following administration of the prototype immunogen 

25 cocktail in Freund*s adjuvant. The experimental design is 
that described in the legend to Fig. 24. 

Fig. 26 graphically depicts testis wel^ts of animals 
given the prototype immunogen cocktail in Preund^s adjuvant. 
. At 10 weeks following the commencement of the experiment 

30 described in the legend to Fig. 24 ^ animals were sacriClced 
and the relevant organs dissected and weighed i Testis 
weights ore expressed as the mean value in grams of organ 
weight per 100 grams of body weight. Control animals were 
immunized with Freund^s adjuvant without antigen^ using an 

35 identical schedule to the experimental groups. 

Fig. 27 graphically depicts levels of anti^LHRH 
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specific antibody produoed by iomuniaatlon with a prototype 
iaaunogen cocktail. Equinolar amounts of EBtt^^i IBBH + MV 
P T,:iaRH + PT TfctLHRH + TT Ti:LHRH vere mixed and fornmlatad 
on aiam. Six sexually nature sprague-Dawley male rata per 
group were given a aolar equivalent of the iamunogen 
ooolctail equal to 100 )tg of peptide A by intramuBcular 
adnlnistratlon at veaks 0, 3 and 6. 

Pig. 28 graphically depict* aerun teatoaterone levels 
in rats f ollo»»ing administration of th« prototype immunogen 
cocktail. The experimental design ia that described in the 

legend to Fig* 27* 

Pig. 29 graphically depicts testis weights of animals 
given the prototype immunogen cocktail. At 10 weeJw 
following the comneneement of the experiment described in 
the legend to Pig. 27, animals were sacrificed and the 
relevant organs dissected and weighed. Testis and prostate 
weights are expressed in grams, control animals were 
immunized with alum adjuvant without antigeUr using an 
identical schedule to the experiaiental groups. 

Pig. 30 graphically dapicta levels of anti-IflRH 
specific antibody produced in rats following immunization 
with inv: HBsAgr^ : I«RH (peptide 32) . Peptide 32 consists 
of a segment of Versinnia adhesion molecule, Invasin, llriked 
to a T cell helper epitope derived from the hepatitis B 
virus surface antigen linked to IflRH. Five sexually mature 
Sprague-Dawley male rats per group were given peptide 32 
equivalent to lOD fig of peptide A by subcutaneous 
administration. The antigen was formulated on aluminum 
hydroxide and given at week 0, 3 and 6. The control group 
was given unmodified LHRH on alum using the same 
immunization schedule. 

Fig. 31 graphically depicts serum testostsrone levels 
in rats following administration of peptide 32. The 
experimental design is that described in the legend to Fig. 
30. 

rig. 32 graphically depicts testis weights of animals 
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gL^mn peptide 32. At 10 weeks following the coim«u>attBnt of 
tiie experiment deceribed in the legend to Pig. 30, animals 
were sacrificed and the relevant organs dissected and 
weighed. Testis weights are expressed as the mean value in 

5 granun of organ weight per lOO grams of body weight. Control 
animals were immunised with alum adjuvant without antigen, 
using an identical schedule to the experimental groups. 

Tig* 33 graphically depicts levels of anti-MBH 
fl|»ecif Ic antibody produced by imwuniaation with a lammogen 

10 ooektail containing peptide H. Bquimolar amounts of 

InVtHBaftgr*: LHRH + HV F T^tMRH + PT T^tLHRH + TT TttLHRH 
were mixed and formulated on alum, five sexually nature 
Sprague-Dawley male rats per group were given a molar 
eijuivalent of the inimunogen cocktail equal to 100 *ig of 

15 peptide A by intramusoular administration at weeks 0, 3 an 

Fig. 34 graphically depicts serum testosterone levels 
in rats following administration of the prototype immunogen 
cocktail. The ea^erimental design is that described in the 

20 legend to Fig. 33. 

Fig. 35 graphically depicts testis weights of animals 
given the prototype immunogen oooktail. At 10 vmaOM 
following the oMmiencement of the experiment described in 
the legend to Fig. 33, animals were sacrificed and the 

25 relevant organs dissected and weighed. Testis weights are 
expressed in grams, control animals were immunised with 
alum adjuvant without antigen, using an identical schedule 
to the experimental groups* 

'The present invention relates to peptides, preferably 

3D synthetic peptides, which are capable of inducing antibodies 
against LHRH, which antibodies lead to the suppression of 
active LHRH levels in males or females. For the present 
invention, the following factors contribute to the 
immunoefficacy of the subject LHRH constructs. These 

38 factors, singly or in combination, are considered important 
aspects for preparing peptides in accordance with the 



- 15 - 



2/14/05, EAST Version: 2.0.1.4 



PCT/DS94/04832 



prMent Invention. 

1» Mdition of mromlfleuouft Helpw T (T^) Cell Epit^aa. 
To evoke an afficient antibody response, isnnunogens must be 
presented in conjunction vith major hiatooompatibiXity (HHC) 
5 class ZI antigene. The KHC class II antigens produced by 
antigen-presenting cells (APCs) bind to T cell epitopes 
present in the innunogen in a sequence apacific manner. 
!niis UBC class Il-ixuuinogen conqpleat is recognised by €04"^ 
lysqphocytes (T^ cells) , wkkioh cause the proliferation of 

10 specific B cells capable of recognizing a B cell epitope 
froa the presented inmunogen and the production of B cell 
epitopo'^speclfic antibody by them* Since. LHRH is a self 
molecule, it does not possess any recognizable T|, epitopes* 
Such epitopes can be provided by specific aeguences derived 

15 from potent immunogens Including tetanus tgxin, pertussis 

toxin, the measles virus F protein and the h^titis B virus 
surface antigen (HBsAg) . The T,^ epitopes selected are, 
preferably, capable of eliciting helper T cell responses in 
large numbers of individuals expressing diverse HHC 

20 haplotypes. These epitopes function in many different 

individuals of a heterogeneous population and are considered 
to be promiscuous epitopes, Promiscuous epitopes 
provide an advantage of eliciting potent LHRH antibody 
responses in most members of genetically diverse population 

25 groups. 

Thus, the helper epitopes of this invention are 
selected not only for a capacity to cause- immune responses 
in most members of a given population, but also for a 
. capacity to cause memory /recall responses. The vast 

30 majority of human patients receiving LHSH Immunotherapy will 
already have been immunized with the pediatric vaccines 
(i.e.p measles mumps + rubella and diphtheria ^ pertussis 
+ tetanus vaccines) and^ possibly, the newer hepatitis B 
virus vaccine* Itiese patients have therefore been 

35 previously exposed to more than one of the T^ epitopes 
present in the immunogen mixture. Prior exposure to a 
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epitope through Iskmunlsation with the standard vaodnee 
shoald establlBh cell olonae wbicb can Immediately 
proliferate upon administration of the LSRB innuBotherapy 
<i,e, a recall responee) , thereby etiaulating rapid B cell 
responses to LHRR. In addition, the epitopes avoid any 
pattao9en-8peclf io B cell and/or suppressor T cell epitopes 
whi<Ak could lead to earrier-induo^ immune stqppression, a 
problem encountered when toxin molecules are used to elioit 
helper T cell responses. 

8. Addition of Bpaesr Xesidnes Between Xmmunoge&io 
Slenests. lanunogenioity can he improved through the 
addition of spacer residues (e.g. Gly-Gly) between the 
promisottotts Th epitope and LHBB. In addition to physioally 
separating the epitope from the B cell epitope (i.ei ^ 
LHRK) , the glycine residues can disrupt any artificial 
secondary structures created by the joining of the 
epitope with l^BH — «nd thereby eliminate interference 
between the T and/ or B cell responses. The conformational 
separation between the helper epitope and tbe antibody 
eliciting domain thus permits more efficient interactions 
between the presented immnnogen and the appr^iate T|, and B 
calls. 

a. Mixing of Bpitepe-ttodified Zmommegems to Cause 
Bread'-^eetxum sffioaey. The ^itopes 'of the invention 
are promiscuous but not universal. I9iis Aaraoteristie 
msans that the epitopes are reactive in a large segment 
of an outbred population expressing different KHC antigens 
(reactive in so to 90% of the populatiim)/ but not in all 
members of that population* To provide a comprehensive, 
approaching universal , Immune reactivity for the LKBH 
inmunotherapeutic construct, a combination of LKPH 
constructs with different T|, epitopes can be prepared. For 
exasqple, a combination of four T^, ^Itqpe: LHBH constructs, 
including promiscuous Tf, epitopes from tetanus and pertussis 
toxins, measles virus F protein and from the HBsAg is 
particularly effective. On an equlmolar basis, this mixture 
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im Tome broadly sffeotive than any single immanogen in the 
siiactura. 

4. produotlon of T| lpitop« Libnri9». In another 
mnbodiment the T,^ epitope can be a structured synthetic 
5 antigen library (SSAL) ae described in U.S. Serial No. 

143,412, filed Oct^ 26/ 1993 ^ vhich is incorporated herein 
reference. Vbie technology can be meA as another i and 
perhaps/ a xaere efficient tteans to obtain universal isamune 
reactivity (ae opposed to mixing pro»iscuoua helper epitope 

10 constructs) « &n SSAL is canposed of an ordered set of from 
2 to several trillion different, but related, peptides nade 
simultaneously in a single, automated peptide synthesis « 
The sequences of the peptides within a library are defined 
by a set of peptides or protein domains which share common 

IB structural and/ or functional properties. The order within 
any SSkL is provided by invariant amino acid residues which 
define the core sequence of the library* tThe core seguenee 
is determined by aligning the primary amino acid sequences 
of a related family of epitopes, identifying the invariant 

20 loci within the alignment and the specific amino aoid 

residues present at each invariant position. The 66AL is 
then synthesised with conserved amino aoid residues at the 
invariant positions as defined by the alignment. The 
degeneracy within the library is deterxained by the loci 

25 within the alignment that harbor different amino acid 

residues when the ordered epitopes are compared. Tim degree 
of degeneracy within an array is determined by the ntnnber of 
variant loci within the alignment and the number of 
different amino acids found at each variant locus. 

30 . Promiscuous % epitopes are included in structured 

libraries since they often share common structural features 
as baaed upon similar landmark sequences. For example,, 
prcwisouous epltqpes range in sise from about 15 to about 
30 residues. Amphipathic helices are a common feature of 

35 the Tn epitopes. An anqphipathic helix is defined by an 

alpha^helical structure with hydrophobic amino acid residuee 
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dosdnat-ing one face of the halix, and charged and polar 
residues dominating the eurrotinding faces. T^, epitopee 
' fireguently contain additional primary amino acid patterns 
Sttch ass a 61y or a charged reside folioved by tvo to three 
5 hydrophobic residues folioved in turn by a charged or polar 
residue. Xhis pattern defines Rothbard sequences. 
epitopes often obey the 1, 4, 5, 8 rule, where a positively 
charged residue Is followed by hydrophobic residues at the 
fourths fifth aind eighth positions after the charged 
10 residue, since all of these structures are composed of 
copmon l^^ophobior charged and polar amino acids, each 
structure can exist simultaneously within a single T], 
epitope. 

5. Covalent Mdition of an Invasln Domain as an 

15 Adjuvant* The Invaslns of the pathogenic bacteria Yersinia 
spp* are outer membrane proteins which mediate entry of the 
bacteria into mammalian cells {Isberg emd Leong, 1990, cell 
60:861)* Invasion of cultured mammalian cells by the 
bacterium was demonstrated to require interaction between 

20 the Yersinia Invasin molecule and several species of the jSl 
family of Integrlns present on the cultured cells (Tran Van 
Nhieu and Isberg, 1991, 2> fiifil^ Qasai* 266:24367). since X 
lymphocytes are rich in ^1 integrlns (especially activated 
Immune or memory T cells) the effects of invasin upon human 

25 T cell have been investigated (Brett et al., 1993, JBuc. 2- 
Immunol > 23:1608). It is thought that integrlns faollltate 
the migration of immune T cells otit of the blood vessels end 
through connective tissues to sites of antigenic challenge 
. through their interaction with extracellular matrix proteins 

30 Including flbronectin, lamlnln and collagen. The ceurboxy- 
terminus of the invasin molecvile was found to be co- 
stimulatory for naive human CDA'^ T cells in the presence of 
the non-^speclf ic mitogen, anti^CD3 antibody, causing marked 
proliferation and expression of cytokines. The specific 

35 invasin domain which interaots with the /5l integrlns to 
cause this stimulation also was identified (Brett et al., 
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X993) . Becausa of the demonstrated T cell co-stimulatory 
propertiee aBsociated with this dosnain, it can be linked it 
to promiBOUOUS T,, epitope: LHRR constrocte. 

6. covalent Mdltion of PaaiaCye as an adjmraat^ Many of 
5 taie outer nesitorane proteins of Gram^-negative baoteria are 

both lipid-nodif ied and very innunogenicr Becatise of the 
apparent correlation between covalent lipid linkage and 
invunogenioityg tripalnitoyl-S-glyoerol cysteine (Pa^cye), 
a lipid comon to bacterial membrane proteins ^ can be 

10 cov^led to synthetic peptides representing either B cell of 
cytotoxic T cell epitopes. Because significant adjuvanting 
responses are elicited by this lipid lin)cage, lipid-modif led 
promiscuous epitope: LHRB constructs can be prepared^ 
Such lipid-modified constructs are more immunogenic than the 

15 unmodified version of the same peptide, 

7. fieleation of an Adjuvant/ Emulsion Formulation to 
Maziiaise antibody Responses* In addition to the significant 
adjuvanting properties associated with covalent 
modifications of the epitope: LKRH constructs (e.g. the 

20 Invasin domain and/ or PamsCys) , addition of exogenous 
adjuvant/emulsion formulations which maximize immune 
responses to the LHRH immunotherapeutic immunogens have been 
investigated, TThe adjuvants and carriers that have been 
evaluated are those: <l) ^ich have been successfully used 

25 in Phase X human trials; (2) based upon their lack of 
reactogenicity in preclinical safety studies, have the 
potential for approval for use in humans r or (3) have been 
apK»roved for use In food and companion animals. 

a* Itioreparticle Delivery of Kodified Xmrnunogena* 

30 Immunotherapy regimens Which produce maximal imsriune 

responses following the adminlBtration of the fewest number 
of doses, ideally only one dose, are highly desirable. This 
result can be approached through entrapment of immunogen in 
microparticles 4 For example, the absorbable suture material 

35 poly (lactide-oo-gly col ide) co«»polymer can be fashioned into 
microparticles containing immunogen* Following oral or 
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parenteral administration , microparticle hydrolysis in vivo 
prodoces the non-tostic byprodacta^ lactic and glycolic 
acids, and releases ixnmDnogen largely unaltered hy the 
entrapment process* The rate of xoicroparticle degradation 
S ' and the release of entrapped iauuinogen can be controlled by 
several paraneters, ^rt&ich include (l) the ratio of polymers 
ueed in particle f omation (particles vith hi^er co- 
glycolide concentrations degrade more rapidly); (2) particle 
sise, {smaller particles degrade more rapidly than larger 

10 ones); and, (3) entrapment efficiency, (particles with* 
higher concentrations of entrapped antigen degrade joore 
rapidly than particle with lower loads) . * Microparticle 
formulations can also provide primary and subsequent booster 
Immunizations in a single administration by mixing immunogen 

15 entrapped microparticXes with different release rates. 
Single dose formulations capable of releasing antigen 
ranging from leas than one week to greater than six months 
can be readily achieved [see, for example, U*S. Serial Ho. 
201 p 524, filed February 25, 1994]. Koreover, delivery of 

20 promiseiious epitope i tfom immunogens entrapped in 

microparticles can also provide Improved efficacy when the 
microparticulate immunogen is mixed with an exogenous 
adjuvant/ emulsion formulations. 

The peptides of this invention have a helper T cell 

25 epitope (Th epitope) and carboxyl<-terminal LHRB* Koreover, 
the subject peptides can have LBKH r placed by an 
immunogenic analog of LHRH» 

The peptides of this invention are represented by the 
formula 

30 (A)^-(Th)„-(B)^-LHRH 

ifrtierein A is independently an amino acid, a-NHj, a 
tripalmitoyl cysteine group, a fatty acid, an invasin domain 
or an immunostimulatory analog of the corresponding invasin 
domain; 

35 B is an amino acid; 

each Th is independently a seguence of amino acids 
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that cooiprises a helper T cell epitope or an imituiie 
enhancing analog or segnent thereof f 

LHSH is luteinizing boraione releaeing honrane or 
an imaunogenio analog thereof; 
5 n la from l to about 10 j 

m is from 1 to about 4; and 
o Is from 0 to about 10. 
The peptides of the present invention have tram about 
20 to about 100 amino acid residues, preferably from about 
10 20 to about 50 amino acid residues and more preferably from 
about 20 to about 35 amino acid residues « In another 
preferred embodiment, tha peptide has from about 25 to about 
40 amino acid rasidues. 

When A is an amino acid, then it can be any non- 
15 . naturally occurring amino acid or any naturally occurring 

amino acid. Non-naturally occuring amino acids include, but 
are not limited to, S»alanine, ornithine, nor leucine , 
norvaline, hydroxyproline, thyroxine , gaxma-^amino butyric 
acid, homoserine, oitrulline and tha like. Naturally- 
20 occurring amino acids include alanine, arginine, aaparagine, 
aspartio acid, cysteine^ glutamic acid, glutamine, glycine, 
hifitldine, isoleucine, leucine, lysine, methionine, 
phenylalanine, proline, serine, threonine, tryptophan i 
tyrosine and valine. Moreover, when m is greater than one, 
25 and two or more of the A groups are amino acids, then each 
amino acid is independently the sane or different. 

When A is a tripalmitoyl cysteine (Pamj Cys) group it 
acts as an adjuvant by enh«mclng the imonunostimulating 
. properties of the Th epitope [Weismullar fiLjSi* (19^2) Int. 
30 J. Peptide Res. 255-260 and references cited therein]. 
When A is a fatty acid it is usually located at the amino 
terminus of the peptide. Furthermore, when one of A is a 
fatty acid, then, there are 2 or 3 additional amino acids as 
A moieties. As used herein, fatty acids have a hydrocarbon 
35 chain length of 8 to 24 carbon atoms. !Ihe hydrocarbon chain 
can be saturated or unsaturated. 
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When A Ifl an invasin domain It, is an' ImmmoBtlinulatory 
^Itope fron the invasln protein of a Vairginla apeoiea. 
Xhia Invasln domain is also capable of xnteraoting with the 
Bl integrin noleoulee present on T cells, particularly 
5 activated inmune or loeskory T cells ^ as described above under 
point 5 in the Detailed Description of the Invention. In a 
preferred embodiment the invasln domain has the seguence: 
thr-Ala-Lys-Ser-Lys**Lys-Phe-Pro-Ser-Tyr-Thr-Ala-Thr- 
Tyr-61n-Phe Seq ID No: 53 

10 or Is an imxnunostiiaulatory analog thereof from the 

corresponding region In another Yersinia species invasln 
protein. Such analogs thus have substitutions, deletions or 
insertions to accomodate strain to strain variation, 
provided that the analogs retain its Immunostimulatory 

15 properties « 

In one embodiment, n is four and A is a-NH2r lysine, 
lysine and lysine in that order » In another embodiment n is 
one and A is a-NHj. In yet another embodiment, m is four 
and A is a-NH^, an Invasln domain, glycine and glycine in 

20 that order. 

The amino acids for B can be the naturally occurJLng 
amino acids or the non-naturally occurring amino acids as 
described above « Each B is independently the same or 
different. Hhen B is lysine then a polymer can be formed. 

25 Sor exaaple, if o is 7 and all seven B groups are lysine 

then a branching heptalysyl core (fCiKjK or K core} is formed 
when peptide synthesis is performed without protection of 
the lysyl side chain e-'amino group. Peptides with a K core 
, have eight branch arms, with each branch am being identical 

30 and represented by tha formula (A)a-(Th)„-(B)o-. In 

addition, the amino acids of B can form a fleaclble hinge, or 
spacer, to enhance the immune reponse to the Th epitope and 
LHRH. Exas^les of sequences encoding flexible hinges are 
found in the immunoglobulin heavy chain hinge region. 

35 Flexible hinge seciuences are often proline rich. One 
particularly useful flexible hinge is provided by the 
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sequenoe Pro-Pi:o-Xaa->Pro>Xaa*Pro, wtiare Xaa is any amino 
aoid, and preferably aepartio acid« An exavqple o£ a spacer 
ie provided by the eequence 61y-61y. 

ifl a aeguenoe of aiaino acids (natural or non-natural 
5 amino acids) that comprises a Tfa epitope. A Th epitope can 
consist of a continuoxis or discontinuous epitope. Hence not 
every amino acid of Th is necessarily part of the epitope* 
Accordingly, Th epitc^s, including analogs and segments of 
Th epitopes, are cB|»ble of enhancing or stimulating an 

10 immune response to UIRH. Immunodoninant Th epitopes eore 

broadly reactive in animal and human populations with widely 
divergent HHC types [Celis at al. (19B8) J. Immunol. 
140 :1808 Demo1:z et al. (1989) J. Immunol. Ii2.:394<^402; 
Chong et aJ* (1992) Infect. Immun. £0:4640-4647] « The Th 

15 domain of the subject peptides has from about 10 to about so 
amino acids and preferably from about 10 to about 30 amino 
acids, IVhen multiple Th epitopes are present (i»e» n ^ 2), 
then each Th epitope is independently the same or different i 
Th ^itope analogs include substitutions, deletions and 

20 insertions of from one to about 10 amino acid residues in 

the Th epitope. Th segments are contiguous portions of a Th 
epitope that are sufficient to enhance or stimulate an 
immune response to LHSR, An example of Th segments is a 
series of overlapping peptides that are derived from a 

25 single longer peptide « 

Th epitopes of the present invention include hepatitis 
B surface antigen helper T cell epitopes (HB,Th) , pertussis 
toxin helper T cell epitopes (PT Th) ^ tetanus toxin helper T 
cell epitopes (TT Th) , measles virus F protein helper T cell 

30 epitope (HVp Th) , cailamvidia traohomitis major outer 

membrans protein helper T cell epitopes (CT T^) , diphtheria 
toxin helper T cell epitopes (DT T|,) ^ p:^aBmodl um falciparum 
circumsporozoite helper T cell epitopes (PF T^) / schistoaoma 
maneonl triose phosphate isomerase helper T cell epitopes 

35 (SH Th) , fisGherlohla aoll TraT helper T cell epitopes (TraT 
Tb) and immune-enhancing analogs and segments of any of 
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these Th epitopes. Bxamples of Tkk epitope eeguenees are 
provided below: 

HB, Th: Phe-Pha^Leu-Lau-^r-Arg-Xle-LeuHihr-ZlB-I^ro-Gln- 
5 ser-Leu-Asp, SBQ ZD NO: a 

FTi Ths Lya-Lya-Laii-Arg-Arg-Lau-Lau-Tyr-Met-lle-Tyr-jiat- 
8ar-61y-Lau-Ala-Val-Arg-VaI-KiB'Val-8ar-Lya-61u- 
Glu-Gin-Tyr-Tyr-Asp-Tyr, SEQ ID NO t 3 

10 

TT, Tht Lys-Lys-Gln-Tyr-lle-Lys-Ala-Asn-Ser-Lys-Plie-ile- 

61y-Ila-TiU:-61u-Lau, SEQ ID NO: 4 

TTj Tht Lys-Lys-Phe-ABn-Asn-Phe-Thr-Val'-Ser-Phft-Trp-Laii- 
15 Arg-Val-Pro-Lys-Val-Ser-Ala-Ser-Hia-Leu 

SEQ ID NO: 5 

PTw Th: Tyr^iat-Ser-Gly-Leu-Ala-Val-Arg-Val-His-Val-Ser- 

Lys-GIa-Glu, SEQ ID MO: 6 

20 TT| Th: Tyr-'Asp-Pro-ABn-Tyr-'Xiau-Ar9-Thx-A8p-Ser'-A8p''Lya- 

ABp-Arg-Pha-Lau-Gln-Tbr-Het-Val-Lya-Lau-Phe-Asn'- 
Arg-Ile-Lys, SBQ ID NO: 7 

PT» Th: Gly-Ala-Tyr-AlB-ArgoCya-Pro-Aati-aiy-Thr-Arg-Ala- 
35 Lau-Thr-VaX-AIaH51u-Lau-Ar9>Gly>Aan'^AlaH31u-Lau 

S8Q XD N0:8. 

K7, Th: ljeu-Ser-61u-Ile-Ly8«*Gly-Val-Iia-yal-HiB-Arg-Leu- 

Glu-61y-Val SBQ ID NO: 9 

30 

KV„ T„r Gly-His-LeuHSlu-SBr-Arg-Gly-His-LyB-Ala-Arg-Hls- 

Thr-His-Val-Asp-Thr-Clu-Ser-Tyr SEQ ID NO: 42 

TT4 T^i Trp-Val-Arg-Aep-HiB-HiB-Asp-Asp-Phe-Thr-Asn-Glu- 
35 Ser-SarHSIn-LyB-Xhr SBQ ZD NO: 43 
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TT, T^: ABp-Val-Ser-rOllir-Hifl-Val-Pro-Tyr-Hls-oiy-Pro-Ala- 

Leu-Asn-HlB-Val SBQ ID NO: 44 

CI Tbt Ala-L&ii-Aan-HlB-!rrp-Asp*Ar9-Phe-Asp-Val-Phtt-Cy6- 
5 a!lir-LeuH51y-&layEhr-ThrH51y-Tyr-Lau-Ly«-aiy-A«n-- 

S«r SBQ ZD N0:45 

DT| Tjt JUip-Sar-Glu-Thr-Ala-A»p-Awi-I«Bu-Olu-LyB-Tlhr-VBl-' 
Ala-Ala-Lau-Ser-Hls-Leu-Pro-Gly-HiB-Oly-CyB 
10 SBQ ZD NO (46 

DT^ Tfct Glu-Glu-His-Val-Ala-Gln-Ser-Hia-Ala-Leu-Ser-Sar- 
Lau-Mat-Va 1-Al a-Gln-Ala-His-Pr o-Leu-Val-Gly-Olu- 
Leu-Val-Asp-HiB-Gly-Plie-Ala-Ala-Thr-ABn-Phe-Val- 
15 Glu-Ser- 

Cys SEQ ID HO: 47 

PF T^: Asp-'Hia-Clu-Lys-Lys-HlB-Ala-Iys-Mat-Glu-lya-Ala- 
Ser-Sar-Val-Pha-ABn-Val-Val-Aan-Ser SBQ ID trOs48 

20 

8K T^; Lye-Txp-Plie-LyB-Thr-ABn'oAla-Pro-ABn-Gly-'Val-Asp- 

GlU'Lys-His-Arg-HiB SBQ ID N0t49 

TraT, Ti,: Gly-Leu-Gln-Gly-LyB-Hfis-Ala-ABp-Ala-Val-Lys-Ala- 
25 Lys-Gly SBQ ID HO: 50 

TraT2 Tfci Gly-Leu-AlaTAla-Gly-Leu-Val-Gly-Met-Ala-Ala-Asp- 

Ala-Mst-Val-GlU'ABp-Val-Afiti SBQ ZD MO 1 51 

"30 TraT] T,j: Ser-Thr-Glu-Tiir-Gly-Asn-Gln-Hia-His-Tyr-Gln-Thr- 

Arg-Val-Val-Sar-Asn-Ala-Aan-Lys SEQ ID NO: 52 

In a preferred enlaodinent the Th epitope is EBt ifh, PT Tb or 
TT| Th or HVpiT^. 

35 LHRE has the amino acid sequence GlU'Hls-Trp-Ser-Tyr- 

Gly-Leu-Arg-^Pro-Gly (SEQ ID KO:l). LHRH analogs according 
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to the Invention have a substitution, deletion, or insertion 
of from one to about four amino acid residuee provided that 
the analog is capable of stiaulatin? an iiKmmune response 
croBSreactive with LHSH. For example, replacing the glycine 
5 residue at position six vlth a D-amino acid, preferably D- 
lysinsy produces an immunogenic analog of UDtH (Jayashankar 
et al.)« The substitutions and insertions can be 
accomplished with natural or non-natural amino acids as 
defined herein. 

10 Accordingly, peptides of this invention are Peptide A 

(SBQ ID N0:10; Table 1), Peptides F-L (SEQ ID N0S:11^17; 
Table 4) and Peptides 18-41 (SEQ ID H08:18-41; Table 5). 
Preferred peptides include Peptide Ar Peptide F and Peptide 
H, More preferred peptides include peptides 18, 19, 32-35, 

15 H and K, and most preferably 19, 32, H and K. 

The peptides of this invention can be made by synthetic 
chemical methods which are well Icnown to the ordinarily 
skilled artisan* See, for exaxivle. Grant, ed« (1992} 
synthetic Peptides t A User^s Guide, N*H*Freeman S Co*, New 

20 York, NY, pp. 3B2* Hence, peptides can be synthesised using 
the autoiaated Merrif ield techniques of solid phase synthesis 
with either t-Boc or F-iaoc chemistry on an Applied 
Blosystens Peptide synthesizer Model 430A or 431. To 
synthesize a K core laoiety, unprotected [Di(tBoc) or 

25 Di(Fnioc}-ir', IT] lysine residues are used in place of lysine 
residues with a protected f-^amino group. To add Pa^CySi 
the lipoamino acid S-{a r3-Bis (pa^«titoyloxy)- {2R) -prppyl'•N'- 
pal1nitoyl-{R)-cysteine (PaiQscys} is synthesized by chemical 
, methods 4. Pam^Cys is coupled to a peptide by solid*phase 

30 synthesis using Pam^Cys^OH in the final coupling step to 

link the lipoamino aold to a resin-bound peptide chain. To 
improve the specificity of the final coupling reaction, the 
solid-^phase peptide can be elongated with additional serine 
and lysine residues at the N- terminus. 

35 After complete assembly of the desired peptide, the 

resin is treated according to standard procedures to cleave 
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tbe peptide from the resin and detoloOc the protacting groups 
on tbe amino acid side chains. The free peptide is purified 
by HPLC and oharaoterized biocbexaically^ for exasiplei by 
anino add analysis or by sequencing. Purification and 
5 characterization methods for peptides are veil known to one 
of ordinary skill in the airt. 

Alternatively^ the longer linear peptides can be 
synthesized by veil known recombinant DNA techniques « Any 
standard laanual on DNA technology provides detailed 

10 protocols to produce the peptides of the invention. To 

construct a gene encoding a peptide of this invention, the 
amino acid sequence is reverse tranecrlbed into a nucleic 
acid sequence, and preferably using optinized codon usage 
for the organiBin in which the gene will be expressed* Ne^^ 

15 a synthetic gene is made, typically by synthesizing 

overlapping oligonucleotides vAiich encode the peptide and 
any regulatory eleaentSj if necessary. The synthetic gene 
is inserted in a suitable cloning vector and recombinants 
are obtained and characterized. The peptide is then 

20 expressed under suitable conditions appropriate for the 
selected eacpression system and host. The peptide is 
purified and characterized by standard methods. 

The subject peptides can also be polymerized. 
Polymerization can bs accomplished by reaction with dilute 

25 glutaraldehyde using routine methodology. 

The efficacy of the peptides can be established and 
analyzed by injecting-an animal, for example rats, and 
following the immune response to LHRH, the serum 
testosterone levels and palpating the testes « At the end of 

30 the eaqperlmental period the animal can be eacrifioed and 
androgen-dependent organ weights obtained. Androgen- 
dependent organs include the testes, the epididymis, the 
prostate and the seminal vesicles. In a preferred method of 
measuring efficacy, the LHRH construct is formulated in alum 

3S and injected into rats. This method is detailed in the 
Examples. 
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Another aspect of tble Invention provides a vaccine 
cosvosition oonprislng an immunological ly-ef feet ive ainount 
of one or more of the peptides of this invention and a 
pharmaceutically acceptable carrier. Such vaccine 
coiqpositlons are used in the methods of inducing infertility 
or treating prostatic hyperplasiaj androgen-dependent 
carcinoma, prostatic carcinroiar testicular carcinoma, 
endometriosis, benign uterine tumors, recurrent functional 
ovarian cysts or (severe} premenstrual syndroms or 
prevention or treatioent of estrogen-dependent breast tiunors. 

Accordingly, the subject peptides can be formulated as 
a vaccine composition using adjuvants, pharmaceutically^ 
acceptable carriers or other ingredients routinely provided 
in vaccine compositions. Such formulations are readily 
determined by one of ordinary skill in the art and Include 
fomulations for immediate release and for sustained 
release, e*g., microencapsulation « The present vaccines can 
be administered by any convenient route including 
subcutaneous, oral, intramuscular, or other parenteral or 
enteral route. Similarly the vaccines can be administered 
as a single dose or divided into multiple doses for 
administration. Immunisation schedules are readily 
determined by the ordinarily sld.lled artisan. For example, 
the adjuvants or emulsif iers that can be used in this 
invention include alum, incomplete Freund*s adjuvant, 
liposyn, saponin, sgualene, L121, emulsigen and ISA 720 as 
well as the other efficacious adjuvants and emulsif iers 
described in Tables 7'-9« In a preferred embodiment, the 
adjuvants/ emiilE if iers are alum, Incomplete Freund*s 
adjuvant, a combination of liposyn and saponin, a 
combination of sgualene and L121 or a combination of 
emulsigen and saponin. 

The vaccine compositions of the instant invention 
contain an immunoef f ective amount of one or more of the 
LHRR«»containing p^tides and a pharmaoeutically acceptable 
carrier « Such compositions in dosage unit form can contain 
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abDut 0.5 fig to about 1 ing of eacsh peptide per kg Imdy 
weight, whw delivered In multiple doeesi the doeage unit 
form is conveniently divided into the appropriate anounte 
per dosage. 

5 Vaccines which contain cocktails of two or more of the 

subjact peptides enhance isununoaff icaoy in a broader 
population and thua provide a better iixmume response against 
LHRH* For example , a cocktail of Peptides A, F and H is 
useful. A preferred cocktail includes Pelptides 18, 19, K 

10 . and H; another includes 32, 19, K and «• Other 

imnunostimulatory synthetic peptide LHRH iimunogens are 
arrived at through modification into lipopeptides so as to 
provide built-in adjuvanticity for potent vaccines. The 
imnune response to synthetic peptide LHRH iinmunogens can be 

15 improved by delivery through entrapment in or on 

biodegradable microparticlee of the type described by 
O'Hagan et al. (1991) Vaccine £: 768-771. The inmunogens can 
be encapsulated with or without adjuvant, including 
covalently attached Pa»i,Cys (see Sxaiople IS) , and such 

20 micrcparticles can be administered with an iinnunostimulatory 
adjuvant such as Freund^s Incosiplete Adjuvant or alum. The 
microparticlee function to potentiate immune responses to an 
immunogen and to provide time-controlled release for 
sustained or periodic responses, for oral administration , 

is and for topical administration [O^Hagan et al.; Eldridge et 
ai. (1991) Molec* Immunol. 28J2B7-294]. 

A further aspect of the invention relates to a method 
for reducing or suppressing activity of LHBH levels in a 
mammal by administering one or more of the subject peptides 

30 to the mammal for a time and under conditions sufficient to 
induce functional antibodies directed against said LHRH. 
suppression of LBRH levels can be used to induce infertility 
via suppression of spermatogenesis or ovulation* Li}cewise, 
suppression of functional , circulating ISBH levels is 

35 effective to treat prostatic hyperplasia i androgen-dependent 
carcinoma I prostatic carcinoma, testicular carcinoma, 
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endometrlosiBj benign uterine tumore^ recurrent functional 
ovarian cysts or ( sever e) prexaanstrual eyndrome or estrogen- 
dependent breast tumors (treatment of such breast tumors 
includes prevention thereof). In animals r sui^ession of 
' 5 circulating levels of funotional LHRH is useful to reduce 

boar taint in pigs, to lanunocastrate dogs and cats, and to 
geld stallions. 

Serum LHRH can be measured by radioimmunoassay (RIA) , 
enzyme- linked immunoadsorbent assay (BIA) or other 

10 convenient method. Antibodies against LHBH are measured by 
RIA (see Example 2) or BIA* Serum testosterone is measiured 
by RIA. . The vaccine dosage needed to reduce or suppress 
activity of LHRH can be determined by the ordinarily skilled 
artisan, such compositions in dosage unit form can contain 

15 about 0.5 /xg to about 1 mg of each peptide per kg body 

weight, When delivered in multiple doses, the dosage unit 
form is conveniently divided Into the appropriate amounts 
per dosage. 

More particularly, the invention provides a method for 

20 inducing infertility in a mammal by administering the 

subject vaccine conposltions to the mammal or a farm animal 
for a time and under conditions to produce an infertile 
state in the mammal or the farm animal. As used' herein an 
infertile state is that state which prevents conception. 

25 Infertility can be measured by methods known in the art, 

e«g. evaluation of spermatogenesis or ovulation, as well as 
by statistical modeling of experimental animal data. An 
indicator of infertility in males includes reduction of 
serum testosterone to near castration levels » Compositions 

30 in dosage unit form can contain about 0.5 ^g to about 1 mg 
of each peptide per kg body wei^t. When delivered in 
multiple doses, the dosage unit form is conveniently divided 
into the appropriate amounts per dosage. 

Similarly, this invention relates to a method for 

35 treating androgen-dependent carcinoma by administering the 
subject vaccine ooitqciositions to the mammal for a time end 
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under conditions to effect regression of the carcinoma, or 
to prevent (ftirther) growth of the carcinoma. CompositionB 
in dosage unit form can contain about 0.5 jug to about 1 ng 
of each peptide per kg body weight. When delivered in 
5 vniltiple doses r the dosage unit form is conveniently divided 
into the appropriate amountB per dosage. 

The identification and synthesis of peptides with a 
defined B-cell or a cytotoxic-T cell epitope and its 
isaaediate flan)cing sequences provides an essential component 

10 > for the production of a synthetic peptide inmiunogen* 

However r additional required components , such as effective 
helper T cell epitopes, which must be present to provide the 
full range of isnnune responses necessary to elicit the 
desired biological effect i siay not be included in such 

15 sequences » Addition of a universal synthetic immune 

stimulator to a poorly antigenic peptide immunogen provides 
an effective solution to this problem* A universal immune 
stimulator which when linked to any peptide or protein 
(i.e., the peptide hapten), containing either B cell and/or 

20 cytotoxic T lymphocyte (CTL) epitopes, causes potent immune 
responses to the coupled peptide or protein. The universal 
immune stimulator consists of a promiscuous helper T cell 
(^b) epitope which elicits an immune response to the coupled 
peptide in members of a heterogeneous population expressing 

25 diverse ULA phenotypes (as hereinbefore defined) amd an 
adjuvant peptide sequence from the invasin protein of 
Yersinia v^ich is capable of specifically binding to CDA"^ 
and CDS*^ lymphocytes (as defined herein above) • Further, 
. the imstiune stimulator can have a lipid moiety or charged 

30 amino acid residues which act to increase the binding 

affinity of the immune stimulator for biological m&nbranes. 
The target peptide hapten can be a self molecule and, 
therefore, not immunogenic without xoodification, such as 
LHKH, which following addition of the immune stimulator can 

35 be used in the treatment of cancer or other non- infectious 
diseases. Similarly, the peptide hapten can be a B cell 
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epitope representing neutralising detexninants or CTL 
epitope peptides from a viral, bacterial or a parasitic 
pathogen for use as a vacoine or an inmunotlierapy. 

In order to provide maxiiaum ooverage, that is laaxiiuun 
5 immune responese in members of a genetically diverse 
population (e.g. as broad-based response as possible), 
synthetic peptides contain the invasin domain, a promiscuous 

epitope^ and a B cell epitope (or a CTL epitope) can be 
mixed together and formulated with adjuvant and vaccine 

10 carrier. Alternatively, rather than peptide mixturaa, • 
peptide libraries (i.e. SSALb) which represent the 
promiscuous Th epitope and/or the B cell or CTL epitope are 
synthesized into the peptides of the invention and 
formulated for vaccine delivery, ^is technology, i«e* 

15 SSAL, provides a significant advantage in both simplifying 
the manufacture as well as improving the immunologic 
coverage provided relative to aiiq^le mixtures of peptides 
for use as imimunogens# 

The synthetic peptides of the invention are made by 

20 autoiaated chemical synthesis as described above. 

Specific peptide haptens of the present invention are 
described below together with diseases that can be 
ameliorated by immune responses to such peptides or 
immunotherapies provided by such peptides « 

25 Treatment of non-insulin jaeoendent diabetes bv Amvlln 

baaed immunotherapy, Amylin is a 37 amino acid residue 
peptide hormone produced by the jS cells in the islets of 
Langerhans (Snake, et al 1988, J,. Blol^ Cham . 263:17243- 
.17246). It is produced as an B9 amino acid prepropeptide, 

30 which is proteolytically cleaved to generate the mature 
active form of the molecule , that is amidated at the 
carboxy-terminus during the cleavage process (Cooper, et 
al«, 1989r Bioohim. Biophys. Acta* 1014: 247-^258). k 
disulfide bridge is present between Cys Z and Cys 7 of 

35 mature amylin • Both the carboxy-terminal amide residue and 
the disulfide bridge are required for full biologic activity 
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(CoopW/ et al. r Idsfij Proc. Hatl. Acad. Scl. USA 85:7763- 
7766) . Ait^lin Ib oo-sec3reted with Inftulln from the pancreas 
and they, in conjtmctlon; regulate glucose matabolism and 
the production of carbohydrate energy stores by a metabolic 
5 pathway laiovn as the Corl cycle , which links striated 

muscle, the liver and adipose tissue. Insulin primarily 
drives the foreward limb of this cycle, i*e. glucose uptake 
from the blood by striated muscle and its conversion into 
glycogen. Amylin primarily regulates the reverse limb, i«e. 

10 the promotion of muscle glycogen breakdown to lactate,, which 
is the substrata for glyconeogenesis and glycogen production 
in the liver.. The dominant action of amylin is to be a non* 
competitive antagonist of insulin in skeletal muscle and the 
liver, while Insulin action in adipose tissue is unhindered 

15 by this peptide hormone* 

Over-production of amylin is associated with non* 
insulin-dependent diabetes mellitus (KIDIM) , and results in 
the deposition of amylin in |S cells in the form of insoluble 
amyloid. Over 2% of the US population suffers from this 

20 condition, meaning that well over 5 million people are 

currently afflicted* Amyloid deposition in the pancreas is 
also a condition associated with aging, and the elderly 
having this condition may or may not express overt symptoms* 
High levels of amylin in the blood lead to a number of 

25 biological consequencea , including: inhibition of glucose- 
stimulated insulin production 1:^ the pancreas; a decrease in 
the rate of insul in-stimulated glucose uptake and its 
incorporation into glycogen by striated muscle, i.e. insulin 
^ resistance resulting from a inhibition of glycogen 

30 synthetase activity; an increase in glycogenolyeis by 
striated muscle mediated by the conversion of glycogen 
phosphorylase from an inactive to its active form; 
overcoming inhibition by insulin of glucose liberation by 
glucagon; Increasing lactate release from striated muscle 

35 and its incorporation into glucose by the liver; and 

opposing inhibition by insulin of hepatic glucose output* 
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TbMA, the major feature of aiaylln over-e^^refision (in 
addition to amyXoid deposition) is the aoounrulation of high 
Xftvels of glucose in the blood, vhicdi can lead to obesity ae 
one sequela, since glucose uptake and formation of 
5 triglycerides by adipose tissue is not inhibited under 

conditions of anylin excess. The long-term consequences of 
ohrcnio NIDDH is the reduction in function of the islet p 
cells through amyloid dqdcaition, thus reducing the 
production of both functional amylin and insulin, chronic 

10 :NIDDK can result in persistent hypertension , ischemia, .small 
vessel disease, blindness and inereased incidence of 
systemic Infection and limb loss. 

In addition to its role in glucose metabolism, amylin 
mimics the effect of calcitonin gene releasing peptide 

15 (CGRF) by also acting as a vasodilator f For example, amylin 
elicits transient hypotension when administered 
intravenously* The two molecules share approximately 50% 
homology at the amino acid level* Bach are 37 amino acid 
residues long, possess a disulfide bridge between oys 2 and 

20 cys 7, and are amidated at the carboxy-^terminus* The 

disulfide bridge and the carboxy*-terminal amidation are 
required for full biological activity of both amylin and 
CGRF. However, irrespective of their close similarity, CGBP 
is approximately 100 times more active in vasodilation than 

25 amylin » Amylin 1b also structurally related to the 

calcitonins « It shares some functions with these molecules 
as well« For example, When either is administered to the 
brain both suppress food intake, and both regulate bone 
resorption by osteoclasts axMl the levels of serum calcium. 

30 Again, however, calcitonin is at least an order of magnitude 
more efficient In these activities than amylin « 

Specific examples are provided below for the linkage of 
a universal synthetic immune stimulator to amylin such that 
antibody responses are directed to this peptide hormone. 

35 Inhibition of the action of amylin by mounting selective 
immUTie responses to it causes the amelioration of the 
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pathology asBOolatad with its avsrproduction, naniely NIDDK. 
Treatment of tiaptle ulear diseaBe and oanoerg 

pssoqi^itgfl \iix^ an gyggpry^ngtign 9t QaetrAn hv gflsirrln- 

bitaad immnothorapv. Gastrin is a well-charactarized 
S gastrointeatinal honaone whose purification and chemical 
eharacterization was first achieved in 1964 (Gregory, et 
al. , 1964, Nature 204: 931-933). Gastrin is first produced 
as a 101 amino acid long precursor molecule known as 
preprogastrin. Preprogastrin consists of the following 

10 segments, from tha amino- to the carboxy- terminus s a 21 
amino acid long signal sequence, a 33 residue long 
intervening peptide, the 34 residue long "big gastrin" 
molecule, 6astrin34, followed by a 9 residue sequence at the 
carboxy-terminus^ The signal sequence is cleaved from the 

15 body of preprogastrin during its entrance into the 

endoplasmic reticulum to yield progastrin. A tryp8in<-lifce 
cleavage then removes the intervening peptide from the 
amino-terminus of progastrin, and the 6 carboxy-terminal 
residues are also cleaved by a similar process (Shields and 

20 Blobell, 1978, J« Biol. Chem. 253:3753-3756). The remaining 
peptide, termed glyoine-extended gastrin possesses the 
sequence -Gly*Arg-Arg at the carboxy-terminal exKl. These 
three residues are then removed, and the carboxy-terminal 
residue Phe of big gastrin, or 6astrin34r Is amidated 

25 (Eipper, et al,, 19B5, 116:2497-2504}- Finally, the 

oarboxy-terminal 17 amino acid residues are cleaved to yield 
Gastrinn (Dockray, etal*, 1975, Nature 243:770-772). 
Approximately one-half of the processed gastrin 34 and 17 
molecules found in the antrum and duodenum are sulfated at 

30 the unique tyrosine residue (Andersen, 1984, Scand. J. Clin. 
Lab. Invest. Suppl. 168:5-24) < 

Gastrin has severed, important functions, the two most 
important being stimulation of gastric acid secretion and 
stimulation of the growth of cells In the gastrointestinal 

35 tract. The hormone exists in at least two molecular forms, 
"Qs4" and ^Gi-f^, (see Table 11, Seq ID Nos. 69 and 74 
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respectively) , termed according to the nunber of amino acid 
("AA") residues in each moXeouls as deBoribed above. 

Although 634 and Op are thought to be eguipotent on a 
molar basis as stimulators of add releaser G34 is more 
S probably responsible for the stimulation of growth of the 
gastrointestinal mucosa and the maintenance of the basal 
acidity of the stomach. 634 is the principal form present 
during interdigestivs periods. has a serum half life 
approximately six times as long as (40 minutes versus 6 
10 minutes) and is produced in both the etomach and the 
duodenum. Alternatively, Is the primary agent of 
gastrin- stimulated acid secretion following meals, which 
accounts for roughly 60%*70% of the gaetrin-'mediated acid 
release. 

15 Gastric acid is produced in a specialized stomach cell, 

the parietal cell. Parietal cells can be stimulated to 
secrete acid by acetylcholine , histamine and gastrini upon 
the activation to specific receptors on the surfaces of 
parietal cells binding with each of these compounds. Aamtq 

20 these stimulators, the most potent is Gastrinn. 

Excessive secretion of stomach acid has been Icnown to 
be a central factor in peptic ulcsr disease, which exists in 
two forms, duodenal ulcers and gastric ulcers. Antacid 
preparations are a oommonly used method of treatment for 

25 ulcers. Antacid treatments merely neutralize stomach acid 
after it is produced and are insufficiently therapeutic 
because of failure to affect the source of acid production. 
Current approaches to the control and cure of peptic 
. ulcers center upon devising drugs that Inhibit the ability 

30 of one or more of the stimulator compounds to evoke acid 

production or secretion. The most effective group of drugs 
developed for this application have been the H2 antagonists 
(e.g. Tagamet and Zantac) which block the histamine H2 
receptors on gastric parietal cells and Inhibit acid 

35 secretion. ThBse drugs, however, require relatively large 
doses on a daily basis and may induce several undesirable 
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sidfi effects. In thoBe cases where H2 antagonists have 
healed ulcers , relapees occur in almost 100% of the treated 
individuals within a year of discontinuation of treatments 
No successful chemical antagonists have heen identified to 
5 inhibit the action of the peptide honione gastrin. 

Besides being the most potent stii&ulator of acid 
secretion by parietal cells, gastrin also promotes the 
growth of colon carcinraiar gastric carcinoma and gastric 
carcinoids. Another peptide hormone structurally related to 

10 gastrin is Choleoystoklnin <CCK) . CCK stimulates the growth 
of pancreatic carcin<»as and small cell lung cancers. 
Furthermore, certain cancers of the gastrointestinal tract, 
apudomas, are found to produce extremely large quantities of 
gastrin, while some tumors of the pituitary are also found 

15 to produce excessive amounts of CCK. Excessive gastrin 

production apudomas stimulates hypertrophy of the acid 
secreting epithelium of the stomach, leading to excess 
stomach acid secretion, peptic ulcer, and neoplastic dhanges 
in the epithelium. Excessive chronic CCK stimulation of 

20 pancreatic cells has been demonstrated to induce pancreatic 
hypertrophy, hyperplasia and certain premalignant changes. 

Current treatment for tumors stimulated by gastrin or 
by the related CCK and for tumors that produce gastrin or 
CCK consists primarily of surgical resection of the 

25 cemcerous tissue. This approach is frequently unsuccessful 
or not appropriate; in many instances the tumors cannot be 
located or are present in anatodnlc sites that are 
inoperable » In most instances these tumors do not respond 
. well to radiation or chemotherapy regimens* New treatments 

30 are urgently needed to supplement present procedures. 

A therapeutic method of selectively neutralizing the 
biological activity of these gastrointestinal hormones 
(e.g.. Gastrin)^, Ga8trin]7 and CCK) would provide an 
effective means of controlling or preventing the pathologic 

35 changes resulting frran excessive hormone production. 

Control of gastrin levels by anti-^gastrin antibodies induced 
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by either active immunisation or passive administration of 
preformed antlbodiee la a logical approach for auch gastrin^ 
related disease intervention. Such attei^rts have been made 
by many over the past two decades without much success 
5 (Jaffe, et al»r 1971| ^'Gastrin resistance following 

immuniaations to the c^terminal tetrapeptide amide of 
gastrin, Suroarv 69? 232-238: Jaffe, et al., 1970^ 

''Inhibition of endogenous gastrin activity by antibcdiee to 
the carboxyl terminal tetrapeptide anlde of gastrin^, 

10 Gaatroenteroloyy 5fls 151*156: Jaffe et al,/ 1969, "Inhtbi- 
tion of endogenous gastrin activity by incubation with 
antibodies to the C-terminal tetrapeptide of gastrin. ^ 
Suryery 65: 5633-639 and Gevas, P»C* et al« EPO 380230 
^'Immunogens against gastrin peptides**), mostly due to the 

15 lack of site-directed gastrin reactivity and the poor 
immunogenicitles of inadequately designed gastrin 
iimmmogens. 

Specific examples are provided for the linlcage of the 
universal synthetic immune stimulator to gastrin and its 

20 fragments such that selective antibody responses are 

elicited to various sites of this peptide hormone. These 
specific gastrin^reactive antibodies can selectively 
neutralize the biological activities of the hormone peptide 
and other pathological conditions. Specific inhibition or 

25 depletion of the gastrin by the generation of potent anti- 
gas tr in and CCK crossreactiva antibodies provides a method 
for the treatment of gastrin or CCK stimulated tumors and 
tumors that overproduce either hormone. The 
. Immunotherapeutic approach described in the present 

30 invention is non-invasive, does not require frequent 

repeated treatments, does not damage normal tissue and thus, 

has reduced side effects. 

Treatment of gastric ulcers, tumors and luna cancer by 
gastrin releasing neatide-basBd immunotherapy. Gastrin 

35 Releasing Peptide (GSP) is a 27 amino acid residue hormone 

derived from a 138 amino acid residue long prepro^^mplecule 

(Spindel, et al. , 1986, Proc. Natl, Acad. Sci. USA 83:19^ 
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23) . GRP 1b thm maumallan boaologue of anqphitolan bonbeBln 
(HODonald et al., 1979, Bloehem. Blophys. Hes, Coumun. 
90:227'233). It 1b a ubiquitous hormone found in tha 
gastrointestinal tract, nervous systen and pulnonary tract. 
9 Within the gastrointestinal tract, it regulates the 

production of gastrointestinal hornones, Including Gastrin 
34 and Gastrin 17 (MODonald, et al., 19B3, Regul. Pept. 
5:125-137). The same hormone, in the central nervous 
system, regulates hypothermia and hypoglycemia (Tache and 

10 Brown, 1982, Trends Neuroaci. 5:431-433). GRP ie present in 
the lung in pulmonary neuroendocrine cells (Hoody, et al., 
1981, Science 214:1246-1248) and it has been found to be an 
inpoxrbant marker for neuroandocrlns cell hyperplasia 
(Aguayo, et al., 1989, J. Clin. Invest. 84:1105-1113). It 

15 is also a signxficant autocrine growth factor for snail cell 
lung carcinomBS, and is therefore an important target for 
intervention therapies for tha treatment of lung cancer 
(Mulshine, et al., 1991, oncology 5:25-33) . Therefore, 
Imnune regulation of <3RP through induction of antibodies to 

20 it, via immunisation with a universal synthetic immune 
stimulator linked to the hormone, provides an effective 
therapy for gastric ulcers and tumors, as veil as for lung 
cancer. 

Specific exas^lss are provided below for the linlcage of 
25 the universal synthetic immune stimulator to GBP, and its 
fragments, such that antibody responses are generated to 
allow an effective GSP-based immunotherapy. 
Xy^qtmcnt of allerov bv IgE-CHa based iroraunotherapv. 
Treatment of igE-mediated allergic responses such as asthma 
30 and hay fever by desensitizatien or hyposensitization has 
been luiown and practiced since early in this century (Koon 
L. (1911) XoDSSir 1:1572-1573). Limitations to such an 
allergen-based imminotherapy include difficulties in 
identifying the allergen involved and the adverse reactions 
35 frequently caused by the use of the allergen once it ie 
identified (World Health Organization and International 
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union of Inununologlcal Societies Working .Group R^>ort: 
Current status of allergen immunotherapy. (1989) Lbds^i 
1:259-261). Other treatnents for the relief of allergies 
en^loye therapeutic compounds to bloc)c the cascade of 
5 cellular events that is responsible for allergic reactions « 
Dnfortunately, ant i-hlst amines block vary late in the 
cascade as to provide only delayed and partial relief, and 
corticosteroids act too early in the cascade to cause an 
undesirably broad immunosuppression* The results of using 

10 these two classes of compounds further point to the ne^ in 
developing a treatment modality by inhibiting allergic 
responses at the level of IgE» This may be possible either 
by inhibiting its synthesis, such as is accon^lished by the 
inconvenient desensitization method, or by blocking the 

15 stimulatory action of igE on mast cells and basophils. 

Stanvorth et al* (Stanworth D.R., Kings H, Roy PD, et 
Bl. (1979) Bioehem. J, , 180:665-66B; StanWOrth D.R. (1984) 
MQl. imnunol, . 21:1183-1190; Stanworth O.R. # and Bint DS. 
(1986) MQl, Itrmunol, , 23:1231-1235, 1986; Bint DS, and 

20 Stanworth D.R. (1987) Eur, J. rmmunol. ■ 17:437-440; 

Stanworth D.R. (1986) Mol, Immunol, , 25:1213-1219) reported 
the identification of a site located within the Fc CH4 
region of human IgE that are involved in the immunological 
triggering process * 

25 Stanworth et al. further demonstrated the feasibility 

of providing an immunotherapy to patients with igE-mediated 
allergic reactions (Stanworth D.S. ^ Jones VHr Lewin XV, and 
Nayyar 6* (1990) lAncst ^ 336:1279-1281; Jones V, Lewin IV, 
Nayyar S, and Stanworth D.R* 6B patent application 

30 9013478*4) through ths use of a peptide-based vaccine. Mora 
specifically, an IgE CH4 decapeptide with- a sequence of Lys- 
Thr-Lys-GlySer-61y-Phe-Phe-Val-Phe-NHa (SEQ ID N0:79), 
previously shown to approximate a conformational site on IgE 
involved in activation of the mast cells and basophils by 

35 IgE, was coupled to carrier proteins such as keyhole limpet 
hemocyanin (KLB) and used as an immunogen* Animal immune 
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Bera obtained from euoh iiusunisatiQnB were found to 
moderately reduce the decapeptide-induced hiataxiine release 
from rat peritoneal mast celle in a titer**dependent fashion* 
Inhibitory activity by these immune sera .was further 
5 confirmed by in vivo passive cutaneous anaphylaxis (PCA) 
teats under conditions of multiple allergen application. 

A major deficiency of these prototype "I9E CH4 peptide*' 
vaccines is wea)c immuncgenicity, an inherent problem 
associated with almost all self -antigens, in the present 

10 ; invention; specific examples are provided for the linkage of 
the universal synthetic immune stimulator to the CH4 peptide 
of IgE such that potent antibodies directed to this 
activation site on IgE can be generated, which in turn block 
the stimulatory action of IgE on mast cells and basophils, 

15 thus resulting in an effective treatment of allergy, 
other pe ^atide haptens and treatments , daajnyaisk 
treaHomatis is an obligate intracellular bacteria which 
infects the mucosal surfaces of the genital tract and the 
eye. There are fifteen relevant different serovare of C. 

20 trachoiMtis based upon serological reactivity. !rhese 

serovars are grouped according to the major disease symptoms 
each is associated with; the eye disease or trachoma- 
associated group which includes serovars Ba, A and Cf the 
sexually transmitted diseaae-associated group ^ich includes 

25 serovaxs D, 0, H, 1, J St K; and, the lymphogranuloma 

venereum-associated serovars L^, L2 & (Murdin, et al.^ 
1993, Infect. Immun. 61:4406-4414). Infection by C. 
trachomatis, by itself and in coxtOdination with Neisseria 
. gonorrheal is responsible for over one-half of the diagnosed 

3D cases of pelvic inflammatory disease (FID) of women or 
salpingitis. Each year, over one loillion voimen in the 
United States are diagnosed with PID, and infertility is the 
expected sequela in over 25% of the cases (Washington, et 
al», 1987, J. Am. Ked. Assoc* 257:2070-2072) * In addition 

35 to disease of the genital tract, c. trachomatis is the 

leading cause of preventable blindness (i.e. trachoma) in 
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the world. Currently, over 10 million people have been 
permanently blinded by thie condition (Su and Caldwell, 
1992, J. Exp. Hed. 175: 227-235). 

The life cycle of c. traohojBiatis inoludee two 
5 alternative forms. The elementary body (EB) which is the 
extracellular, non-^replicative, condensed, spore-like 
' infectious form of the organism, and the reticulate body 

(SB) is the intracellular, vegetative form which produce 
EBs. The cycle of infection is initiated by attachment of 

10 BBS to cells of the permissive host. This process involves 
non-specific charge interactions follow^ by specific 
receptor-ligand binding between the EB and the host cell 
membrane. The charge interactions are mediated by the major 
outer membrane protein (KOHP) of Chlamydia, while the 

15 specific bacterial attachment protein (i.e. the protein 

Involved in host cell receptor recognition) has not yet been 
identified (Stephens, 1993, Infecst. Agents Die. l;279-293). 

Following the initial acute stage of infection, dxiring 

20 which SBs are shed, the disease progresses to a chronic 
pathology that is largely asBociated with cellular 
lymphoprcliferative responses (Horrison et al. 1989, J. Exp. 
Med. 1693663»675; Horrison et al., 19B9, J. Exp. Hed. 170: 
1271-1283; Taylor, et al., 1990, Infect. Imnun. 58:3061- 

25 3063)* ThuSf most of the disease pathology is associated 
with the immune responses to chlamydial proteins and not 
replication of the pathogen per ee» During this chronic 
phase r it is rare to isolate/ identify EB or SB. 

Vaccine design is targeted at interrupting EB 

30 attachment to permissive cells , since the RB is inaccessible 
and Chlamydia protsins are not ejq^ressed on the surfaces of 
infected cells « Therefore, the major outer membrane protein 
(MOHP) protein of EB has been heavily investigated. KOHP is 
the dominant immunogen on the surface of EBs, mediates EB 

35 . attachment to cells, and antibodies to MOHP are not 

implicatd with pathology. The immunodominant eites on MOHP 
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consist of four surface e^^osed variable doanaiiis (VDI-IV) 
1 linked by invariant regions (Cbeng^ et al., 1992^ Infect. 
Inmrun* 60:3428-3432). Antibodies elicited to l^KP, or to 
the specific critical variable doioains of ifOHP, can bloolc 
5 the initial interaction of the EB with the meinbrane of the 
permissive host cell and prevent infection (Caldwell et al. , 
1987, Infect* Immun* 55: 93-98; Taylor^ et al., 1988, 
Invest* Ophthalmol. Vis. Sol. 29:1847-1853 f 8u and Caldwell, 
1991, Infect. Xmun. 59:2843-2845). Therefore, a vaccine 

10 designed to maximize the immune regponeee to a vide range of 
the iiBxiunogenlc variable domains of MOHP is anticipated to 
be broadly efficacious. This vaccine is provided by linking 
the imlversal synthetic Immune stimulator to peptides which 
represent the HOKP variable domains. 

15 The World Health Organization estimates that 14 million 

people are now infected with BIV-1. Moreover, WHO estimates 
that by the year 200D, 40 million persons will have 
contracted HIV*1 (Centers for Disease Control, 199 L) « The 
natural history of HIV infection suggests that virtually all 

20 HIV-infected persons will eventually progress from 

asymptomatic infection to the morbidity and mortality 
associated with AIDS. Despite global investments in 
prevention and education campaigns, HIV infection rates are 
still expanding in several regions of the world. From a 

25 public health perspective, the development of a safe and 
effective vaccine which protects from HIV Infection and 
disease must be an international priority. 

Several studies have demonstrated that neutralising 
. antibodies of sufficient titer which are directed against 

30 the V3 domain of gpl20 protect chinpansees from challenge 

with HIV-1 (Berman et al., 1990, Nature 345:622-625; Girard 
et al., 1991, Proo. Nat. Acad. 8ci. USA 88:542-546; £mini et 
al., 1992, Nature 355:728-730). No other HIV-1 domain thus 
far identified is as effective as V3 in eliciting protective 

35 antibody responses, thus V3 is Icnown as the principal 

neutralizing domain (PND) . The V3 domain contains -a linear 
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Stretch of amino acids that mediates critical events 
required for virus entry into permissive cells and to which 
virus neutralizing antibodies are directed. Therefore, a 
universal synthetic immune stiamlator linked to a synthetic 

" 5 peptide sequence corresponding to the V3 PND can potentiate 
antibody responses to V3 and thus HIV. The example provided 

* balov deecribas a construct which is an important immunogen 

for inclusion in an effective HIV*1 vaccine* 

The following examples further illustjrate the 
10 .invention. 

EXAMPLE 1 

imm^pizatioT^ of fiats with Linear and 
Octrnnerlc LHRH-contalnina peptides 

15 Inmunoaan prai;>arat ^ |^n ! Peptides A-S (Table 1) and 

all other peptides were synthesized using the strategy of 
solid phase synthesis employing the standard F-moc chemistry 
performed on an Applied Biosystems Peptide Synthesiser Model 
430A or 431 according to manufacturer's instructions. 

20 Di(Fmoc)-aE, e NH2 protected lysins was used, in doubling 

concentrations after each additional cycle of coupling, for 
synthesis of the heptalysyl core (KiiKjK or Kq^) • Af^er 
complete assembly of the peptide, the resin was treated with 
TFA (trif luroacetic acid) according to standard procedures 

25 to cleave the peptide from the resin and deblock the 

protecting groups on amino acid side chains. The free 
peptide was then purified by HPLC and characterized 
biochemically by amino acid analysis. 

The structure of the peptides from the amino terminus 

30 to the carboxyl terminus is as follows: Peptide A is a 

linear peptide with three domains: 3 lysine residues i3K] , 
the hepatitis B surface antigen helper T cell epitope (HB.Th 
epitope) and LHRH. Peptide A is thus rspresented by 3K- 
HB,Th-LRKH. Peptide B is an octameric peptide with each 

35 branch having two copies of LHRH. The branches are attached 
to a heptalysyl core that has a RB,Th epitope attached to 
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its c tamlnal tell. Peptide B is thus represented by 
(LaRH-LHRH)g*X„<*IIB.Th. Peptide C, represented by (LHfiH- 
XiBRH-LBRH) B'K^-HB^nSi, la similar to Peptide B except the 
branch has three copies of LHRH^ Peptide D, (LHRH-HB,!Ph) j- 
5 k;»*AA, is an octameric peptide with each branch having one 
LHRH domain and one KB^Th domain. The branches are 
attached to a heptalysyl core with two alanine residues (Ml) 
attached to its C- terminal lysine. Peptide E, (LHRH^LHKH* 
HBATh)s-KM*AAf is an octameric peptide with each branch 

10 having two UffiH domains and one HB|Th domain. The branches 
are attached to a heptalysyl core with two alanine residues 
attached to its c-terminal lysine. The actual sequences of 
these peptides are shown in Table 1. 

For inimunizatlons administered at weeks 0 and 2, 600 M9 

15 of each peptide was dissolved in 3 nL of an adjuvant 

solution of 0.2% Tveen 80, 2.5% Pluronic L 121, 0.9% NaCX 
(TP). Ibe solution was stored at 4^C until use and vortexed 
for 3 to 5 min prior to injection. Bach rat received 100 (xg 
per injection in 0«S ml. For the immunization administered 

20 at week S in Freunds* complete adjuvant , 4 sig of each 

peptide was dissolved in 2 ml of 0.9% NaCl and emulsified 
with an equal volume of Freunds^ c«oplete adjuvant. Bach 
rat received 500 fig per injection. 

B. ImmniZatign ggh?4TAJ,e apd seyum CQAl^trtipn? 

25 Sexually mature, male Sprague-Dawley rats (n^5) were 

immunized subcutaneous ly (s.c.)* Booster injections were 
given s.c. at weeks 2 and 5« Blood was collected at weeks 
3, 6,7 and 11 for rats injected with Peptides A, B and C, 
. or at weeks 3, 6, 7 and 8 for rats injected with Peptides D 

30 and 

Blood collection from the middle caudal artery was 
performed by injecting the rats with 1 mL of sodium 
pentobarbital (64.8 ixkg/mL; Anthony Products Co., Aocadia^ 
CA) diluted 1 to 10 in 0.9% NaCl administered 
35 intraperitoneally. The tails were kept in 48»C ± O.S^C 
water for 2 min and rapidly massaged with paper towels 
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(i.e., milked). Blood was collected Immediately into a 5 mL 
syringe outfitted with a 23 gauge needle. Typically ^ 3 to 4 
inL of blood was obtained. The seruia was collected by 
centrifugation for 25 nin at 3000 rpm. The aerum was 
5 aliguotad in 300 /aL volunes and stored frozen until used for 
assays. 

ImmunQqenic and Therapeutic Efficacy of Peptides A-E 
A. Assay methods and organ weight determinations: The 
10 anti-LHBH titer In each serum sample was measured by RIA 
[Ladd et al. (1988) Am. J. Reprod. Immunol. 17:121^127] > 
Antisera vera diluted 1:100 (V:V} in 1% bovine serum albumin 
(BSA) , pH 7.4» An equal volume of dilated sera was added to 
100 fML of [*"13-LHRH diluted in 1% BSA to contain 
15 approximately 15000 opm for 5.25 pg LHRB (New England 

Nuclear Company, Boston, KA) % The solution was incubated 
overnight at room tcanperature and antibody-bound LBRH was 
precipitated with 400 t^L of 25% polyethylene glycol (KH 
Bp 000) in 0«01 K phosphate-buff ered saline (PBS), pH 7.6, 
20 and 200 ^ of 5 mg/mL bovine gamma globulin in PBS. 

Antibody titers are expressed as nmol iodinated ISBH bound 
per liter of serum. 

Serun testosterone levels were measured using an RIA 
}cit from Diagnostic Products (Los Angeles, CA) according to 
25 manufacturer's instructions. The lover detection limit for 
testosterone ranged from 0*01 to 0.03 nmol/L* Each sample 
was analyzed in duplicate. 

At 11 weeks (Peptides A^C) or 8 vmJcb (Peptides D and 
. E) after the initial injection, the rats were sacrificed by 
30 overexposure to carbon dioxide* The maximum amount of trunk 
blood was collected • The androgen-dependent sex organs 
(testes, epididymis, prostate and seminal vesicles) were 
dissected from each rat, paper towel dried and weighed. 

B« Results ! Groups of five rats were immunized with 
35 Peptides A-E. During the course of the study, anti-LHRH 
titers and testosterone levels were monitored in each rat. 
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At the end Of the study the rats were aecrlflced and the 
androgen^dependent organ weights were obtained. The antl-» 
LHRH titer, testosterone level and teates weight for each 
rat at the time of sacrifice are shown in Table 2. A 
5 summary of this data ie provided in Table 3 together with 
average weights of other androgen-dependent organs. 

Rats imwiniged with Peptide A produced antibodies 
again£;t LHRH as measured by the RIA. None of the rats 
imnunized with the other peptides (e.g« D and E) 

10 profduoed any significant antibody titers against IflRH. The 
average anti-LHRH titer (nmol/L) at week 11 (Peptides A-C) , 
weak 6 (Peptides D-E) and control rats are reported in Table 
3. The average anti-LHHH titer for the 5 rats itnmuniaed 
with Peptide A was 1.94 nmol/L^ whereas the rats from the 

15 rraaining groups bad titers ranging from 0i48 to 0*73 

nmol/L. The average weights of androgen-dapendent organs 
from these groups of animals are reported in Table 3 and 
depicted graphically in Fig* 1« Rats immunised with Peptide 
A showed a significant decrease (about 40%) in organ weights 

20 relative to the control animals. 

The results indicate that the presence of LBBH at the 
C- terminus of the peptide is more effective at stimulating 
antibody production and the concomitant reduction of 
androgen'^dependent organ weights, in this regard. Peptide A 

25 has a C-terminal LHRH domain, whereas non-effective Peptides 
B-B have N-terminal or internal copies of LHRH« 

Vhile the average reduction of androgen-dependent organ 
weights of the Peptide A rats relative to Peptide B-B rats 
. and control rats was significant, this drop was attributed 

30 to dramatic reductions that occurred in three of the five 
animals* Hence, the group A rats were classified into 
responder and non-responders and the data reanalyzed. The 
average androgen-dependent orgem weights of responders and 
non^-responders depicted in Fig. 2 graphically illustrates 

35 the large difference between these two groups. Responder 

animals had undetectable levels of serum testosterone (Table 
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2) . Fig. 3 Shows the Inverse relationship betveen anti*-LHSH 
titers and testes organ weight. The relationship is similar 
for the other androgen-dependent organ weights. 

5 TuiTnunlgation with a Linear P6t>tide_ 

^^Q^t^lniner a P«rteiiflstff Toxin Th Epitooe 
Peptide. P {PT,Th-IflRH; Table 4) was synthesized and 
pwified as described in Example 1. The peptide was 
prepared for imunization as described in Sxample 1 except 
10 the adjuvant was 0.5% almn, immunizations were administered 
s.c. to Sprague Dawley rats at weeks o, 2 and 4* 
Determination of anti-LHRH titers, testosterone levels and 
androgen-dependent organ weights were obtained and analyzed 
as described in Example 2 . Eleven weeks after the initial 
15 immunizationr the testes, epididymis, prostate and seminal 
vesicles were significantly smaller than those obtained in 
control animals (Pig. 4} » 

BmPLB 4 

Pentide Coefetalla for Inductionof 
20 ^Tit4^T.™ Reanonse in Broad Populations 

Mixtures of potent synthetic LRSH peptde immunogens are 
formulated in combinations to provide broadly potent 
vaccines. Peptides P and H (Table 1 and Table 4) are 
prepared as described in Example 1 and combined in a 
25 cocJctail for immunisation into sexuually mature male rats at 
weeks 0, 3 and 6- The primary injection is in Freunds' 
complete adjuvant and the booster injections are in Freunds^ 
incomplete adjuvant. Bleeds are done at weeks 0, 3, 6, 9 
and 11. Animals are sacrificed at week 11 for organ weight 
30 determinations. The results are assayed and evaluated as 
described in Example 2. 

pQfift DmmAftnGft of Peptide A 
Peptide A, aK-HB^Tt^-LHSHf was synthesized as described 
3S in Example 1. This peptide was tested for efficacy in 
accordance with the experimental design set forth .below: 
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BxpwriiMntal Designi 

Innunogeni pqrtiide A 

Controls: uimodified LRRH 6 adjuvant groiqps 
Oosei 100 or 500 Mg.per iamunisatlon 
5 Route: intraxnuBcular 

Adjuvant: Preund^s ooinplete/lncomplete 
Schadule: vaak 0 (FCA), 3 and 6 wealcs (ZFA) 
epeciea: 8 aexually natura Sprague-Dawley male 
rats/ group 

10 Assay: UiRH-spaclf Ic antibody 

serum testosterone 

LH and P5H levels 

relative testis size by palpation 
Necropsy: at 10 weeks 
15 determine testis weights 

prostate ^ seminal vesicle weiglitB 

epididymis waists 

^ Results: 

Blood samples urere periodically withdrawn from the 

20 immunised and control rats. Sera from these sanqples were 
analysed for the presence of peptide A-specific antibody, 
LHRH specific-antibody r and seriim testosterone. At 10 
weeks, the animals were sacrificed and relevant organs, 
including testis and prostate glands plus seminal vesicles 

25 were dissected and weired. Hypcrphysectomized rats were 

included in the experiment as positive controls « By week 3 
(the day of the first booster) measurable LHRH<-8pecif ic 
antibody titers were observed and a significant increase in 
those titers was achieved through booster immunisations 

30 (Fig. 5) • The antitody titers were measured by 

radioimmunoassay. Qiese results indicate that the amount of 
antigen used was at saturating levels , since there were no 
significant differences between the responses elicited liyy 
either the 100 ^g or 500 m9 doses. Fig. 6 establishes a 

35 strong correlation between increases in serum antibody to 

£BRH and the reduction in eerum testosterone (a concomitant 
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<lramatlc deoreaee In both LH and FSH was also observed) * By 
week 5 (post primary iiDmunlsation} , there was a ten-fold 
decrease in serum testosterone and by week B, serum 
testosterone was at castration levels (less than 0.5 
nmole/L} in all animals. Fig* 7 demonstrates the biological 
effect of reducing serum testosterone through IMRR 
immunization, ^e testes size of animals immtmised with the 
100 /tg dose of p^tide A was significantly reduced by the 
end of the experiment (week 10) • Testis size reduction in 
these animals was even greater than the effect obtained 
through pituitary ablation (i.e. the hypophyaectomized 
group) . Although not tested through mating/ the state of 
the testes (including histc^athologic examination) indicated 
that every animal immunized with peptide A was functionally 
sterile before the end of the experiment. Prostate wel^ts 
(Fig» 8) parallel the results Obtained with the testes , i.e. 
peptide A immunization produced a significant atrophy of the 
prostate. By any measurement ^ no significant effect was 
observed through immunization with lsrh alone, demonstrating 
that linking promiscuous helper T cell epitopes to poor 
immunogens provides a means of stimulating a strong immune 
response to those Immunogens. 

COBOlUSiOBSI 

1. The HBs T„ epitope induced potent antibody responses to 

LFIRH. 

2. Antibody to peptide A efficiently neutralized LHRH 
activity In vaccinated animals* 

3. LHRH inhibition was sufficient to reduce serum 
testosterone to castration levels. 

4. Immunization with peptide A produced the desired 
biological effects i i.e. dramatic shrinlcage of the 
prostate and testis « 

EXAMPLE 5A 

tdentlf Icatlon and Testing of Additional 
Efficacious Thg LHRH Censtruots 
The peptide A results have been reproduced consistently 
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In a number of different studies with an aggregate 
efficiencsy (organ wei^t reduction used as the endpolnt) 
exceeding 99%. However, to establish a system that reliably 
neasured the relative efficacy^ or lack thereof ^ of 
5 different "T^, epitope :liRBH*< constructs, we modified the 
Inmunlsation protocol. The initial experiments with the 
LHBH constructs fell into two distinct groups when evaluated 
by the experimental protocol described in Example 5 (i.e. 
intramuscular administration of Freund^s adjuvant 

10 formulations} » The constructs either lacked efficacy and 
did not caixse any significant orgem weight reduction , or 
were totally effective and mimicked the results for peptide 
fi, making it impossible to establish the rank order of the 
efficacious candidates. Thus, a simple modification of the 

15 protocol described above, i«e^ subcutaneous as opposed to 
intramuscular administration of the candidate peptide 
formulations, allowed a determination of rank order. For 
example, subcutaneous administration of peptide A in FC2L/ZF& 
mitigated the responses to this psptide such that 

20 approximately 30%, as c^qpossd to greater than 9S%, of the 
animals responded sufficiently to cause shrinkage of their 
testes euid prostates. 

ilccordingly, eguimolar amounts of different T^t LHBH 
constructs (equivalent to 10 D ^g of peptide A) were 

25 formulated as above, but administered subcutaneously at 0, 3 
and 6 weeks. The sequences of the tested peptides are 
provided in Table S and the results from several different 
experiments are coiiq?iled in Table 6* In each study, peptide 
. A was included as a positive control to normalize data 

30 between different experiments. Aa showni peptides which 
elicited significant anti-LHSB anti330dy titers caused the 
serum testosterone levels of immunized animals to drop to 
below castration levels and caused significant reduction in 
testis weights. The results from the experiments conducted 

35 to produce Table 6 are provided in the following Examples. 
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EXAMPLE 6 

Effloacy of Pettfcidft 16- ttn HBgAa Bttltepes 
LHRH Construct Containing a Glycine Spacer 
Peptide 18 is a 30 amino acid residue synthetic peptide 
5 which is organized in foxur linear draaainsi from the a&ino- 
to the oarboxyl- terminus, as follows: 3 lysine residues 
(K5) , the hepatitis B virus helper epitope,M5 (BBsAg TJ / a 
glycine spacer (66) , and LHRK. Peptide 18 is represented as 
K3: HBsAg T|^: 06: LHRH. ThuB^ the structure of peptide IB 
10 differs from peptide A slttiply by the addition of the eiynsiy 
spacer sequence between the helper epitope and LHRH* The 
following descril^es analysis of the efficacy of peptide 18 
when formulated in Freund^s adjuvant and adioinietarad 
subcutaneoualy , The experimental design is the same as in 
15 Example 5 except as indicated otherwise. 
Bsperlmeatal Design: 

Immunogen: peptide A or peptide 18 (i.e., in separate 
groups) 

Dose: 100 ^g of peptide A-, peptide 18 at molar 
20 equivalent to 100 M9 ot peptide A 

Router BUboutanaouB 
Adjuvants Freund's complete/ incomplete 
Species I 6 sexually mature Sprague-Oawley male 
rats /group 

25 ftesttltac 

Two weeks following the second booster immunization 
(i.e. at 8 weeks), 6 of 6 aniioals receiving peptide 18 
expressed anti-LBRH antibody titers greater than 1 nmole/Ij 
, (Fig* 9) . These high levels of antibodies were maintained 

30 in all animals until the termination of the experiment 

(week 10). In contrast, only 2 of 6 animals immunized with 
peptide A, expressed anti<-LHRH antibody titers greater than 
1 nmole/L by week 10 (Fig. 10). The differences in LHRH- 
specifio antibody titers between the two groups were* also 

35 reflected in the levels of circulating testosterone present 
in these animals. By week 10 (\rtien animals were - 
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sacrificed) , 5 of 6 aninals receiving peptide 18 escpressed 
serum testosterone at castration levels (Fig. 11)/ while l 
of 6 animals receiving peptide A had castration levels of 
this hormone (Fig^ 12) • Dissection of organs at week 10 
5 deiBonstrated that 5 of 6 animals receiving peptide 18 had 
significantly atrophied prostate glands (Fig. 13} , while 
only X of 6 animals receiving peptide A exhibited shrunken 
prostates . 
Conolusionss 

10 1. Peptide 18 was effective in eliciting the desired. 

biological responses /i.e. expression of LHRH-specif io 
antibody, reduction in serum testosterone and relevant 
organ atrophy. 

2. Insertion of the Gly-flly spacer sequence between the 
15 epitope and LHRH Improved the immune response to the 

peptide, as seen by comparison of the results from 
peptide 18 with those from peptide A. 

BaaWWiE 7 

gf f icaov of Peptide 19 , a Measles Viruc 
20 Prmniagineufl T. Bnltones LHRH Construct 

A 15 residue domain from the measles virus (HV) F 
glycoprotein was linked to the LHRH sequence 1:^ automated 
synthesis to produce peptide 19. Peptide 19 is organised in 
three linear domains, from the amino- to the car boxy 1- 
25 terminus, as follows: the measles virus helper epitope [K^i 
T])) , a glycine spacer (66) and LHRH. Peptide 19 is thus 
represented as KVF| T|,: G6: LHRH. This peptide was 
formulated in Preund^s adjuvant and administered 
. flubeut aneous 1 v afi described below. The experimental design 
30 Is the same as in BxasQ^le 5 except as indicated otherwise. 
BiQerlmental Designs 

Immunogen: peptide 19 

Dose; molar equivalents to 100 ^g of peptide A 
Route: subcutaneous 
35 Adjuvant: Freund's complete/ incomplete 

Species: 6 seseually mature Sprague-*Dawley male 
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rats/group 

Resnltsi 

Two weeke following administration of the second 
booster isimunijEation (at 8 «ks) ^ significant LHBH-apeclfic 
5 antibody titers vera obaerved in 4 of the 6 animals 

inuDunised (Fig. 14) . Ihere was a Taodest increase in the 
LHRH antibody titers between weeks 8 and 10, and in 
addition, one of the initially non^reaponding animals (rat 
#726) began to express significant anti-LHRH antibody during 

10 this period. Pig. 15 again demonstrates the strong positive 
correlation between the presence of significant LHSH 
antibodies and the reduction of senm testosterone. The 
four animals expressing anti-LHRH titers greater than 2 
nmole/L at week 8 had seru» testosterone levels below 0.5 
. 15 nmole/L by week 8^ and these levels were maintained through 
week 10 (Fig. 15a} . The remaining animals which had lower 
LHKH antibody titers appeared to have reduced testosterone 
levels r but not to castration levels (Fig. 15b) . The 
significant reduction in serum testosterone to below 

20 castration levels caused the eaq^ected severe atrophy of the 
testis as demonstrated ^ Fig. 16. An essentially identical 
result for prostate atrophy was observed as well (Fig. 17) • 
For Peptide 19 greater than 65% of the animals tested 
exhibited castration levels of testosterone and severe 

25 atrophy of the testis emd prostate gland (in this ^modified" 
protocol. When given intramusculeurlyi according to the 
protocol in Bxas^le 5^ greater than 95% of the animals 
exhibit relevant organ atrophy by ID weeks. The accumulated . 
, data for peptide 19 show that IMRE antibody titers of 

30 greater than 2 nmole/L will cause serum testosterone to fall 
to castration levels (below 0.5 nmole/L) which results in 
atrophy of both the testis and prostate gland* LHRH- 
specif ic antibody titers must be elevated for 1-2 weeks for 
it to have the desired effect, namely organ atrophy. Based 

35 upon this, it is likely that rat #726 would have achieved 

castration levels of testosterone if the study was extended 
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bfiyond 10 weeks duration. 

Testis weight reduction is e logical endpoint for 
screening experiments because testis atrophy is an absolute 
predictor of prostate gland atrophy: Prostate shrinkage 
precedes reduction in testis weight {i*e., the prostate 
gland is heavily dependent upon testosterone for its 
maintenemce, thus elimination of serum testosterone causes 
rapid prostate gland shrinkage , which is only then followed 
by testis atrophy) ; testis renoval is trivial relative to 
the complicated dissection required for removal of the^ 
prostate and associated seminal vesicles; and, the simple 
form of the testis relative to the prostate and seminal 
VBsicles make testis weight measurements more accurate* 
Oonolusionsi 

1. Peptide 19 is efficacious (i.e. produces significant 
reduction in serum testosterone , plus testis and 
prostate wei^ts) when administered with Freund^s 
adjuvant. 

2. Subcutaneous administration of the peptide formulation 
allows the means of ranking immunogen efficacy* 

3. Peptide 19 has better efficacy than peptide A« 

gXftMPIiE 8 

Bfficacy of Peptide a Pertussis Toxin 
PromiseuQUfl T. Epitope i LHRH Construct 

A 24 residue long epitope from pertussis toxin was 
linked to LHRH through automated synthesis^ to form peptide 
K» This peptide is organized into two linear domains^ from 
the amino-^ to the carbo3^1-» terminus, as follows: the 
pertussis toacin helper epitope T^2 (PT, T^) , and LKRK^ 
Peptide K is thus represented as PT, T^: LHRH. This peptide 
was tested for efficacy using the same protocol as described 
for the analysis of peptides 18 and 19 (Exaix^les 6 and 7, 
above) • The experimental design is the seuae as in Sxample 5 
except as indicated otherwise. 
Experimental Oesign: 

Immunogen: peptide K 
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Doae: nolar equivalent to 100 (ig of peptide A 
Routes subcutaneouB 
Adjuvant: Freund^s con^lete/incoxqplete 
Species: 6 sexually mature Sprague^Davley male 
5 rats/group 

Kecropsy: at 10 vasks 

detemine testis weights 

Results I 

Fig. 18 describes the LKRH-specif ic antibody titers 

10 expTBGBBd In animals given peptide K gubcutanaoualy ■ Two 

animals exhibited Bignificant LBRH-specif ic antibody titers 
(greater than 4 nmole/L) by week 8, two intermediate levels 
(1.5-2*0 nmole/L) and two animals exhibited essentially no 
response. Again, there was the expected correlation of 

15 anti-LHSH titers with serum testosterone levels. The two 

animals with high antibody titers had serum testosterone at 
castration levels by week B, which remained at that level 
until the termination of the experiment (Pig. 19a) • Rat 
#793 expressed LBRK antibody titers of greater than 2 

20 nmole/L at week 10 and had castration levels of testosterone 
at that point. Rat #791 which had IfiSB antibody titers of 
1«6 nmole/L measured at week 10 (Fig* IB) had testosterons 
levels approaching the limit for castration at that time 
(Fig. 19b} . Animals expressing high levels of LHHB 

25 antibodies (Fig. 18) had significantly atrophied testes at 
10 weeks (Fig. 20). Rat #791 showed some reduction in 
testis weights, and baeed on the kinetics of serum 
testosterone levels, it is very probable that organ atrophy 
. would have been significant if necropsy was conducted after 

30 week 11. 

The variability in the responses to peptide K most 
probably reflects genetic differences within the outbred rat 
population used for this study, and define differences 
between animals in their ability to effectively recognize 

35 the T|. epitope contained within this LRRR construct. This 
result supports the use of mixtures of constructs i 

- 57 • 

2/14/05, EAST Version: 2.0.1.4 



wo 9405060 



FCr/USM/04832 



containing different promiscuous epitopes to produce 
uniform potent responses in populations expressing diverse 

RIA liaplo^nP^s^ 
conolusioast 

1« Peptide K is effiaacious (i.e* produces significant 

reduction in serun testosterone and testis weight size) 
when administered with Freund^a adjuvant. 

2. Subcutaneous admixiistration of the peptide formulation 
provides the means of ranking imnunogen efficacy. 

3. Promiscuous Tb constructs are capable of differing* 
degrees of efficacy when viewed in genetically 
heterogeneous populations* 

4. Peptide K has an efficacy approximates that achieved by 
peptide A* 

. EXflHPLE., g 
Effioaov of Peptide a Tetanus Toxin 
t^rtmlBGuoue Boltone! MRH Construct 
A 27 amino acid long peptide, consisting of a 15 amino 
acid T|. epitope from tetanus toxin located near the amino* 
terminus and followed by the UiRH sequence, was synthesized 
using the standard automated synthesis techniques* This 
peptide, peptide H, is organized in three linear domains, 
from the amino- to the carboxyl- terminus ^ as follows: 2 
lysine residues (K2) , the tetanus toxin helper T cell 
epitope 1 (TT; Tb) and LHRH. Peptide H is thus represented 
ae K^: TT^ T^: LHRH. The folloving describes analysis of the 
efficacy of peptide H when formulated in Pretind's adjuvant 
and administered subcutaneouslv . The experimental design is 
the same as in Example 3 except as indicated otherwise. 
BKperimental Design: 

Immunogen: peptide H 

Dose: molar equivalent to 100 M9 cf peptide A 
Routes subcutaneous 
Adjuvant t Freund's complete/ incosplete 
Species t 5 sexually mature Sprague-Dawley stale 
rats /group 
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Necropsy 2 at 10 ^eekB 

determine testis weights 

ResuXtss 

Fig. 17 demonstrates the capacity cf peptide K to cause 
the production of LHRB-specif io antibodies. By week 8 (two 
weeks after the second booster administration) 4 of 5 
animals express anti-»LHRH antibody titers greater than 2.0 
xunole/L» By week XO, the fifth animal eaqpressed ISBB 
antibodies to greater than 1«0 nmoXe/L. At week 8, there 
was a significant reduction in Bsmim testosterone levels in 
all animals, and by week 10, serum testosterone was at 
castration levels in all animals (Fig, 22] • At week 10 ^ 
animals were sacrificed and the relevant organs weighed. 
Four of 5 rats exhibited dramatically atrophied testes (Fig« 
23). The fifth animal, rat #103, exhibited significantly 
reduced testes, but were slightly larger than the testes 
from the other animals receiving peptide R« This correlates 
with the lower levels of anti-LHRB antibodies expressed by 
this animal (Fig« 21) « 
Conelusiens: 

1. Peptide H is efficacious (i.e. produces significant 
reduction in serum testosterone, plus testis and 
prostate weights) when administered with Freund^s 
adjuvant. 

2. Subcutaneous administration of the peptide formulation 
provides the means of ranking immunogen efficacy. 

3. Peptide K is significantly more efficacious than 
peptide A. 

iTimiunoQen Cocktail Administered in Freund^s Adjuvant 
Establishing the relative efficacies of the many 
different T|, epitope: LHRB constructs (Examples 5-10; Table 
6) permits selection of representative peptides for a 
cocktail of immunogens. Individual constructs carrying T|, 
from measles virus F, hepatitis B surface antigen, tetanus 
toxin and pertussis toxin in the immunogen cocktail have 
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demonstrated efficacy (Table 6) and are promiacuoue, 
providing maximun coverage in a genetically diverse 
population. Moreover, because these epitopes are present 
in previously administered vaccines, they provide the 
5 potential for prining responses » The esqperiments below shov 
the the rapid atrophy of the relevant organs using a 
coclctail approach. The experlinental design is the sane ae 
in Exaiiqple S except as indicated otherwise. 
Bxperine&tal Designs 
10 iramunogen: cocktail (HBs T|,:LHRH + MVpiThSLMRH + PTj 

Ti:IJIRH + TTAjLHRH) 
Dose: molar equival. of each, to equal 100 m9 of 
peptide A 
Route; subcutaneous 
15 Adjuvant: Freund^s complete/ incomplete 

Species: 6 sexually loature sprague-Dawley male 
raHs/groiqp 
Necropsy: at 10 weeks 

determine teetis weights 

20 Results t 

The mixture of Ti,; liHRH constructs was administered 
ftubetutaneciaalv in Freund^s adjuvant by the methods described 
In Examples 6-9, alxsve. As demonstrated by Flg« 24, rapid 
and potent antl-LHRH antibody responses were observed in all 

25 animals. By week 5, i.e. two weeks after the first booster 
immunization and prior to the second booster , 5 of 6 animals 
eacpr eased LHRH specific antibody titers sufficient to reduce 
serum testosterone levels below that required for 
- castration, significant increasa in antibody titers was 

30 achieved for all animals following the second booster 

immunisation^ Serum testosterone levels fell below the 
threshold required for castration between 5 and B weeks 
following the primary immunization and remained at these 
levels for the remainder of the experiment (Pig. 25) . This 

35 marked decrease in serum testosterone caused significant 

atrophy in the testes for every animal measured at week 10 
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(Fig. 26} • This e^^erimant do&otiatratas the advantages 
provided by the cooktail of Isxnunogens (cidinpare Fig# 26 with 
Figs* 16 r 20 & 33). The desired endpolnt la achieved in all 
animals as opposed to a few. In addition to the unifomity 
5 of responses, the rapidity of the responses and their 

intensity vers enhanced irtien the oooktail was administered 
in lieu of the Individual components (ooimpare Fig. 24 with 
Figs. 14, 18 & 21). 
Conclusions I 

10 1. A cocktail of T|,: LHRH imxnunogens is more efficacious 
than any individual peptide within the mixture. 
2. A cocJctail of ijomunogens is fully effective (greater 
than 95% of the animals exhibiting the desired 
characteristics) In producing the desired effect, i.e. 
15 relevant organ atrophy. 

PXAHPLE 11 
;Emmunoqfen Cooktall Formulated on Alum 
For a human prostate cancer therapy, it Is necessary to 
achieve similar levels of organ weight reduction using a 
20 vaccine formulation acceptable for use in humans. 

Therefore, the efficacy of a cocktail of T^: LHRH constructs 
adjuvanted with aluminum hydroxide was tested. The 
following is a summary of that esqperiment. The experimental 
design Is the same as in Exaaiple 5 except as indicated 
25 otherwise. 

Experimental Design: 

Immunogen: Cocktail (HBs T|t:LHSH -f- KVpiTbSLHRH + PT, 
ThSlflRH + TXiTjjiLHRH) 
Dose: 250 fiq, molar equivalent of each 
30 Route: intramuscular 

Adjuvant: aluminum hydroxide 
Schedule: week 0, 2 and 4 weeks 
Species: 5 sexually mature Bprague«-Dawley male 
rats/group 
35 Necropsy: at 10 weeks 

determine testis weights 
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At 8 weeks following the initiation of the e3qperisiezit, 
signif ioant LHSH-epecific antibody titers were observed in 
all animals, three animals expressed titers above 2 nnole/L 
5 and two had titers between 1.5 and 2»0 nnole/L (Fig. 27). 
By week 10, 4 of S animals exhibited LHRB antibody titers 
above the 2 nmole/L» At this time, point 4 of 5 animals 
eadiibited castration levels of serum testosterone (Fig- 28) 
and the same four animals had significantly atroE^bied 

10 prostate glands (Pig^ 29) • The fifth animal, #231, 

exhibited a mark^, though lncompletS| prostate weight 
reduction when compared to the other animals in the group • 
Its prostate weight is consistent with reduced, though 
measurable/ levels of serum testosterone in thia animal at 

15 . the end of the experiment. This is the first report ever 
^ described where the desired biologic effect {namely, 

elimination of serum testosterone and significant prostate 
gland atrophy) was prodxiced through insuinisation with LHRB 
oonstmcts on alum. In all other cases thus far described 

20 in the literature, attempts to use alum with LBEiH-based 
immunogens have failed, requiring the use of reactogenic 
formulations (e.g. Freund's adjuvant), to produce the 
desired effects. 

The reduced efficacy of the alum-based formulation 

25 (Fig. 28} , when coarpared to the same Immunogen cocktail in 
Freund's adjuvMt (Fig* 25), manifested as a delay in the 
timing of the desired responses. This is demonstrated by 
rat #228 (Fig. 29) which had an atrophied prostate gland, 
. but normal tastes weights at week 10. It is probable that 

30 this animal would have expressed shrunken testes if the 
esq^riment were to have continued beyond 10 weeks. In 
contrast, every animal receiving the Freund^s adjuvan t~ 
based foimnilation exhibited atrophied testes by week 10 
(Fig. 26). 

3 5 Conelus ions i 

1. Mixing promiscuous T^s LHRH synthetic peptide 
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constructs, provides an efficacious IHRH 
immunotherapeutic vaccine* 
2« This innnuafiogen ooclctail can be formulated with alum 
(one of the very few and most safe adjuvants approved 
for human use} and obtain the required biological 
effects^ i.e. atrophy of the relevant organs. 

EXAMPLE 12 

Rffiftacv Ar1:if:^Glal Epitope BSALs LKRK Construct 

Peptide 38 (also represented as peptide SSALl) is a 
: peptide library in which a degenerate Th sequence, modeled 
after the measles virus Fx T,, epitope^ is linked to LBBH. 
This peptide is organized in three linear domains, from the 
amino- to the carboxyl- terminus, as follovei the structured 
synthetic antigen library representing a synthetic helper T 
cell epitope (SSAL T^,} ^ a glycine spacer (GG) , and LHRH. 
Peptide 38 may therefore be represented as SSALl Tj,: GG: 
LHRH, and is analogous to peptide 19 (i«e. KVFi TbS OGt 
LHRK). 

The sequence of peptide 3 B is as provided in Table 5. 
Peptide SSALl: SSAL T|,l:66: LHRH (SSAL T|(lHV,,i Tj^ Derivative). 

This peptide library is ocwposed of a mixture of 
approximately 5«24 x ib^ different sequences, vhere the 
precise measles virus Tj^l epitope is represented in only one 
of these sequences* The Gly spacer and LHRH are invariant 
in the library sequejices. 

Thm degenerate helper T cell epitope present in peptide 
SSALl is modeled after a promiscuous helper T cell epitope 
identified from the F protein of measles virus represented 
by residues 288-302 of the F protein and has the following 
amino acid sequence, LSEIKGVIVHRLEGV. The library sequence 
was constructed using this sequence as a template. Charged 
residues Glu (E) and Asp (D) were added at position 1 to 
increase the charge surrounding the hydrophobic face of the 
amphipathic helical epitope. This face is viade Up of 
residues at positions 2, 5, 8, 9, 10, 13 and 16* The 
hydrophobic residues commonly associated with promiscuous 
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epitopes were addejd at these positions* A Rotbbard Beguenee 
is present at residues 6-10 in the prototype sequence and 
its charaoter is naintainsd throughout all sequences vithin 
the library, sequences obeying the i, 4, 5, 8 rule begin at 
5 residue 5 of the prototype sequence and are maintained in 
all sequences as vell« 

Peptide 38 was prepared by chemical synthesis using 
standard techniques well known in the art such as the solid- 
phase synthetic routs pioneered by Herrifield. The coupling 
' 10 of multiple amino acids at a given position is accomplished 
by providing a mixture of the desired amino acids at the 
appropriate ratios as indicated in the formula. For 
example, at positions 2, 5^ 9, 10 , 13, and 15 from the 
terminus^ an equimolar amount of protected N**-amino group, 

15 Leu (L), Ile(I), Val(V) and Phe(F), instead of a single 

protected amino acid, was used for each of the corresponding 
coupling st^s. If necessary the ratio of amino acids in 
the mixture can be varied to account for different coi^^ling 
efficiency of those amino acids. At the end of the 

20 synthesis, the peptide libraries were cleaved Individually 

according to standard procedures to release the free peptide 
mixtures., The experimental design is the same as in Example 
5 except as indicated otherwise. 

25 Experimental Design: 

Immunogen: peptide 38 or peptide 19 '(in separate 
groups) . 

Dose: 400 ot each peptide 
Route: intramuscular 
30 Adjuvant; Incomplete Freund^s 

eohedulax week 0 (FCA) , 3 and 6 weeks (IFA) 
Species s 5 sexually mature 6prague«^Dawley male 
rats/group 
Necropsy: at 10 weeks 
35 determine testis weights 

Besults: 
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Six weeks folloving the oonmencement of tbe experiment 
(i.e. 2 veekB after the first booster inununisation and 
Imaediately prior to the seoond booster) , 4 of 5 animals 
receiving peptide 38 eagpressed serum testosterone at 
castration levels. At 8 weeks , serum testosterone was at 
castration levels in 5 of 5 animals « Palpation of the 
testes at that time demonstrated that the 4 animals having 
negligible serum testosterone at week 6 also have atrophied 
organs* In contrast, only 1 of 5 animals iromuni^ed with 
peptide 19 expressed castration levels of serum testosterone 
by week 6, the remainder were in the normal range, and thie 
number did not change by week 8* By week 8, the animal 
receiving peptide 19 which had negligible levels of 
testosterone at week had atrotfliied testes by palpation. 
coBolusieas: 

1* The epitope library has ehown sigsfiificant efficacy 
by causing reduction of serum testosterone to 
castration levels in all animals receiving peptide 38. 

2. The T^ epitope library peptide has provided what a 

single peptide immunogen cosqoosed of a promiscuous Tj^ 
epitope linked to LBBH cannot provide, i.e. 
comprehensive efficacy in all members of an outbred 
population. 

EXflHPIiE 1? 

Further Modification of the t>hph TtwTnmiQgans to 
Amplify Antibody Induction! Addition of an Invasin Domain 
T cell activation can also be brought about by LHSH 
that is covalently linked to a specific fragment from the 
invasin protein of the pathogenic bacteria Yersinia spp« 
Peptide 32, in irtiich a domain of the invasin protein is 
linked to the HBs T|, epitope: LHRH construct (i.e. Jxiv^^^sx + 
peptide 18) has been synthesized* Peptide 32 is organized 
in five linear domains, from the amino- to the carboxyl- 
terminus, as follows: the invasin T.cell stimulator. (Xnv) , a 
glycine spacer (66) , the hepatitis B surface antigen helper 
T cell epitope (KBsAg T^l) , a glycine spacer (66) , end UIRH. 
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Pegrtide 32 is thus rspreaented as: Znv: Gfi: HBsAg T,,l: 6G: 
LHBH. The following provides a specific example of the 
significant efficacy imparted to the LKRH imnunogen by the 
addition of the invasin domain. Ihe esqperimental design is 
5 the same as in Sxample 5 except ae indicated otherwise. 
BKperimental Deslg&s 

Immmogen: peptide 32 

Dose: XOO ^ig, per dose 
Konte: subcutaneous 
10 Adjuvant: aluminum hydroxide 

Species: 5 sexually mature Bprague-Dawley male 

rats/group 
irecropsy: at 10 weeks 

determine testis weights 

15 Results s 

Fig« 30 describes the LHBH-speoif ic antibody titers 
produced in rats immunised with peptide 32* Significant 
titers were achieved after the first booster immunization 
(at 3 weeks) which continued to increase following the 

20 second booster immunization at 6 weeks. By week 8, 4 of 5 
animals exhibited LHBH antitody titers above 2 nmole/L* 
control animals immunized with an lnv7,B.732: LHRH construct, 
lacking a epitope, did not produce any measurable LHRH- 
speciflc antibody. Serum testosterone levels (Fig. 31) fell 

25 precipitously in the animals responding to peptide 32, and 
by week 8, testosterone levels were below the threshold for 
castration. Servnn testosterone in these animals remained 
unmeasurable for the remainder of the experiment. As 
demonstrated by Fig. 32, dramatic organ atrophy was achieved 

30 in the four responding animals. The testes of control 

animals immunized with peptide 18 (HBs T^i QG: LHRH; lacking 
the invasin epitope) were unaffected at the end of this 
experiment (i.e. at week 10). This result is especially 
important since the invasin-oontaining LHRH peptide was 

35 formulated on alum and administered subcutaneously. 
/ Previous studies with LHRH linked to high molecular weight 
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carrier moleculas, e.g. tetanus and diphtheria toxins, 
required fonaulation with Freund'a oonplete adjuvant or 
other reaetogenio adjuvants to achieve any significant 
degree of effioaoy. 
5 CozLolusiones 

1. The invasin fragnent provides a significant iit^rovement 
in the irmune responses to T|^: LHZiH constructs* 

2. Alum was a sufficient adjuvant for peptide 32. 

3. Peptide 32 is capable of causing organ atrophy. 
10 EPfflMPLE 14 

fiffieaCT of an mRH irnimnooen Cocktail Containing Peptide 32 

An experinent testing the efficacy of the cocktail of 
imnunogens as described in Bxaiqples 10 and 11/ vas conducted 
except that the HBs Ti.: GC: LHRH construct was replaced with 

15 peptide 32 « The protocol for this example is identical to 
that used in Example 11. As above, aninals received 100 Mg 
of peptide on alu2a, administered at 0, 3 & 6 vefeks. As 
demonstrated by Fig. 33, rapid and potent antl«»LHRH antibody 
responses were produced in response to inteunixation with the 

20 invBfiin fragment-containing cocktail when formulated on 

alum. By B weeks, 6 of 6 animals receiving the peptide 32- 
containing cocktail expressed serum testosterone levels 
(Fig* 34} below the castration threshold (i.e. less than 0.5 
nmole/L) . In contrast, 4 of 6 animals receiving an 

25 equivalent dose of peptide 32 alone on al\m had castration 

levels of testosterone. These data suggest that any genetic 
variability associated with responses to the invasin 
fragment are overcome by its presentation in the cocktail 
containing the different T^^ constructs » Fig^ 35 describes 

30 the testis weights at the end of the experiment (at 10 
weeks) « Five of 5 animals receiving the peptide 32- 
containing cocktail of immunogens exhibited significant 
organ atrophy and by histological examination were 
functionally sterile. 

35 invasin7,B.73i linked tos HBs T^iGGiLtnxa generates peptide 

32, to HVp,T|,:66:XiHRH generates peptide 33, to PT2Th:GG:LHRH 
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generates peptide 34, to TTtTbXGGiIRSB generates peptide 35, 
to TT^TbSGGiUBRH generates peptide 36, and to TTsT^sGGiLimB 
generates peptide 37* Eaqperiiaents designed to evaluate the 
efficacy of peptides 32-37, alone and in combination, are 
5 conducted in accordance with this and Example 13 « 

^XftMPLB 15 

improved gff taaav Provided -bo an mm Iirmunoaen 
bv -fche CQvalent Linkage of PairuCvs 
The HBsAg T^: GO: LHSH peptide was further modified by 

10 the addition of the Lipid moiety PaJOjCys* The lipid residue 
was covalently linked to the amino-terminus of peptide 18 
prior to its cleavage from the resin used for synthesis of 
the peptide. Therefore, this modified peptide is organized 
in four linear domains ^ from the amino- to the carbojcyl- 

15 terminus, as follows: tripalmitoyl**8-glycerol cysteine 
(Pa%Cys) , the hepatitis B surface antigen promiscuous 
helper T c^ll epitope (HBsAg T^,) , the glycine spacer (G6} , 
and LHRH, This peptide is represented as follows: PansCys: 
HBsAg 66: LBBH. The lipid^modified peptide was 

20 formulated in the stable lipid emulsion, Liposyn (a miartiure 
of emulsified eoy bean and saf flower oils) and administered 
Bubcutaneously to Sprague-Dawley rats. The dose used was 
the molar equivalent of 100 fig of peptide IS given at 0, 3 
and 6 weeks. A second group of animals received unmodified 

25 peptide 18 in LOO ^g doses at 0, 3 and 6 weeks « 10 vseks 
following the initiation of the e>cperiment, an ELISA assay 
was performed on sera from the immunized emimalst 5 of 5 
animals immunized with PamjCys: HBsAg: GG: LHBH expressed 
• significant anti-peptide 18 antibodies (OD > 0*5 at a 1: 100 

30 dilution) . In contrast, none of the animals Immunized with 
unmodified peptide 18 expressed antibodies to this level. 
Therefore, covalent lipid addition provides an effective 
means of potentiating immune responses. 
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Dftllverv cf Peot-lde A in Mleroparticlflfl 
Bf ficisnt imDune respenssfl occur wtoen an LBRH Inminogen 
Is entrapped mlcropartioles of 10 or less were delivered 
5 BUboxAaneously or lntraaiusaularly» These small 

aierppartlelee vere efficiently taken up by neeropbages 
allowing for effective antigen presentation. 

Nieroparticlee containing peptide A were prepared with 
a poly(laetide-co-glycollde) copolymer as described in n.s. 

ID Series Ho. 201524, filed Pab. 25, 1994. 

A sterile (water-in-oil) -in-water emulsion was prepared 
as follows; an aqueous solution of 1.5% w/w synthetic 
p«^ide A was prepared by passing the peptide solution 
through a sterile 0.2 Mm filter. Polymer was dissolved in 

15 dichloromathane at a concentration of 4.0* w/w; 200 g of 
this solution was added to 20 g of peptide solution and 
mixed with a hodaogeniser (Model STD I, Sllverson Hachlens, 
Bast Longneadow, KA, tubular head, 13,000 rpn, 4 min) • 
After the water-in-oil emulsion was formed, 6O0 g of a 10% 

20 w/w solution of polyvinyl alcohol was added thereto and 
mixed with a homogenizer (13,000 rpm, 6 min). A stable 
(water«in->oil) -in^water emulsion formed and was transfered 
to a 2 L filtration flask. The dichlorometbane was 
evaporated with stirring by a magnetic stir bar for 16 h 

25 under ambient oonditicms. Sterile air was introduoed into 
the evaporation flask through a 0^2 filter: and a gas 
dispc»:sion tube placed 4 cm above the emulsion. As the 
dichlorometbane evaporated, it was removed from the flask by 
the stream of air vented through a side arm on the flask* 

30 The air /dichlorometbane mixture was passed into a dry ioe- 
acetone cold trap to condense the dichlorometbane. The 
evaporation of the dichlorometbane was complete after 16 h 
and discrete particles had formed. The particles were 
recovered from the polyvinyl alcohol solution by 

35 centrifugation, washing with sterile water and lyophiliaed 
for 24 hours to provide a dry powder. Theparticle size is 
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less tban 10 fm. Inmme raapoxusies to nicroparticulate 
peptide A vaa evaluated in rats in an eaqyerinent desoribad 
below and Bimmarised in Tabl* 7. The experiaumtal design is 
the same as in Example 5 exo^t as indicated otherwise. 
5 ^perlucBtal Design i 

Xmunogen: peptide A (HBsAg T^t LHRH, without spacer) 

in rapidTeleaBB mioropartieles (It 1, poly- 
lactide s co-glyoolide ) 
Doset 100 itg of peptide A per dose 
10 Route: ffiihgulianeoue 

Adjuvant: the experimental variable 
species: 6 sexually nature sprague-Dawley iRale 
rats/grovqp 
Necrc^sy: at lO weeks 
15 determine testis weights 

Sesulta: 

HicTopartieulate peptide A caused significant LBRH- 
specific antitoody production and dramatic atrophy of the 
• testes in 2 of 6 iamunlsed aninals. When an equivalent dose 

20 of peptide A fomulated on alun was administered in an 

identical manner, none of the animals exhibited significant 
oe^an weight reduction, ^us, micr^artides were more 
efficient than alun in causing the desired effects, i.e. 
elevated LtSUi'-specif ic antibody titers, elimination of serum 

25 testosterone and organ atrophy. Hicroparticle delivery 
compares favorably with the efficacy exhibited by the 
delivery of soluble peptide A in Preund's adjuvant, which 
caused organ atrophy in 3 of 6 animals. By comparison, as 
demonstrated in Example 6, the simple addition of glycine 

30 spacer sequences (found in peptide IS) to the HBsAg LHRH 
construct significantly improved inmunogenicityj 6 of 6 
animals given peptide 18 in PCA/IFA had atrophied testes. 

The effects of mixing peptide A loaded nicrcparticles 
in various adjuvant/emulsion formulations was examined. As 

35 can be seen in Table 7, certain formulations including 

Liposyn -i- Saponin and Sgualene + L121 (4 of € animals in 
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each group had atrophioci tastes) appear to Improve the 
inniune responeee elicited by microparticulate peptide A. 
I^ipoeyn is a soy bean oil and saf flower oil enulslon 
prepared for intravenous feeding of humans, saponin is a 

S vater soluble extract of Quil A, squalene ie a metabolisable 
aninal oil previously tasted in bunana as a vaooine carrier 
and L121 is a tribloc]c polymer which has proven efficacious 
in hunan cancer therapy trials* 100% efficacy was achieved 
with peptide A-loaded siicroparticles formulated in Emulsigen 

10 + Saponin. EnulBigen is an adjuvant approved for use in 

food animals, and this formulation (i.e. immunogen cocktail 
in Emulsigen + saponin) can be ueed in a pet contraception 
vaccine or for the treatment of boeu: taint* 

Polylactide-co*glycolyde microparticles containing an 

15 immunogen cocflctail are fonaulated and tested for immune 
potency in accordance with this example. 

BXMtPU! 17 

leg-Pieaev of T.t LHRH n^Hvyad <n Bmileions 

20 Th epitope! ZiHRH imnunogens have been identified and 

ranked in order of their effectiveness (Table 6) using a 
standard Freund's cQH^lste/ incomplete ivnunization protoebl. 
These results have permitted the selection of a number of 
different constructs for formulation into a cocktail of 

25 immunogens. This cocktail, coupled to alum, has 

demonstrated significant efficacy (Example 11) . 1*he 
addition of the Invasin domain has enhanced the 
iamunogenicity of the subject LHRH constructs, such that a 
single invasin ^itope-bearing peptide demonstrates 

30 significant efficacy vhen administered on, alum (Example 13) , 
The invas in-containing construct also elicits exceptional 
and uniform responses when it is a coi«)onent of an immfunogen 
coc]ctail (Exai^le 14) . 

In addition to micropartiole delivery of 

35 immunotherapeutic immunogens in emulsion formulations, 

adjuvant/emulsion-based fomulations of solxible immunogen 
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bave been evaliiatad. Jlgaln, peptide A waB used to provid* a 
aeans of eonparing tha relative efficaciee of the diffarwit 
ftenrulations. A jrepresentation of the different 
adjuvoiit/enulsion cambinationB that have been evaluated are 
5 listed in Table 8. Table 6 indioatea vhicA 

adjuvant/emilaion combinations are suitable for human or 
animal use. Bona of the more reactogenie adjuvants (e.g. 
Preund's incoo^lete) approved for use in caneer patients 
iwre included. Animals were ImnuniEed at 0, 3 and 6 weeks 

10 with 100 fig of peptide A in the indicated f omulations • 

adainistered subcnitemeouely. Significant efficacy, as good 
or better than that achieved with Freund's complete adjuvant 
was obtained with aone of these formulations, e.g. Enulsigen 
+ Iil21 and ISA 720. 

15 EXAMPLE 18 

ViffAaAOV of tha InvaBtn Cantatntna-pgptlde Cocktail 

In P^iqttB Emulsion gormilations 
Hie adjuvant f omulations which improved the efficacy 
of peptide A when compared to an alum-based formulation, 

20 e.g. IFA, ISA 720 r ISA 51, Detox, Liposyn + Avridine, 

sgualene + LL21/ HPL + TDE, Bmulsigen + ODA, and Emulsigen -f 
L121 were then used to prepare the peptide 32-CDntalning 
cocktail described in Exaiq;»le 14. The results testing the 
effectiveness of these different formulations are sunmariBed 

25 in Table 9. Significant efficacy (measured by serum 

testosterone levels below the threshold for castration at 8 
weeks for 100% of the aninBls, and atrophied testes in 100% 
of the animals at week 10) was observed for several of the 
adjuvants. These findings demonstrate the power of 

30 combining a potent immuncgen, namely a epitope: LHRH 

cocktail containing an Invasin domain with efficacious and 
safe emulsion formulations. 

EXAMPLE 19 
Bffieaev of the Universal Synthetic 

35 Immune Stiifitulator-Amvlin Gonfltruets 

Peptides 92 through 94 (peptide ID No: 92-94} are 
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syntbeBised luaing standard Fmoc synthasis procedures. 
Following purification lay HPLC, the integrity and 
authenticity of the peptides are deterninad by nass- 
spaotrophotonetric analyses. The efficacy of each eynthatic 
5 peptide conBtruet is determined individually, and as a 

mixture of constructs « through immunization of lalraratory 
aninalB using the Experlfflftntal Deeign: 

mmmogBti: peptides 92 through 94, individually 

peptides 92 through 94, in coxohination 
10 Dose: molar equival* to 100 iiq of peptide 92 

Route! eubcutaneouB 
Adjuvant: Preund'e coai^lete/ incomplete 
schedule: 0 weeks, peptide in Freund*s complete 
3 & 6 weeks, peptide in Incoxnplete 
IS Freund • s 

Species: 5 female &prague<-Dawley rats per group 
Control: one group, receiving adjuvant alone 
Blood Samples: taken at 0, 3, € and 10 weeks poet 
primary 

20 Necropsy: at 10 weeks 

isolate pancreata 
Sera separated from blood saMples withdrawn from 
immunised animals are tested for the presence of amylin- 
specific antihodiee by standard ELISA assay. Full-length 

25 amylin peptide are used to coat the microtiter plates and 

serial dilutions of each serum sample is tested to determine 
titers « The capacity of amylin ^cific antibodies present 
in KLISA-positlve sera to block amylin-mediated inhibition 
of glucose uptake is determined lay the in eitu assay for 

30 insulin stiiaulated glycogen synthesis described by Cooper et 
al* (1988, Free. Hatl. Acad* Sci. USA 85:7763-7766) • 
Briefly, soleus muscle strips are prepared from fasting male 
Wistar rats and held in modified Krebs-Ringer bicarbonate 
buffer. Following a brief incubation (30 min.} the muecls 

35 strips are transferred to new buffer solutions containing 
[U^'^C] glucose and serial dilutions of full-*length amylin 
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peptide previously Incubated with the BLISA-positlve rat 
sera. Following a one hour Incubation the amount of 
[U^^C]gluoQS6 incorporated into glycogen in the nuscle 
tiseuee ie then determined. Control aaisples, aiaylin 
5 incubated in normal saline and ainylin incubated in eera from 
adjuvant control animals, are also included. Antibodies 
capable of blocking the functional activity of amylin 
prevent amylin inhibition of insulin^stimulated glucose 
uptake by the muscle fibers. 

10 At the completion of the experiment (i.e. at 10 weeks) 

the animals are sacrificed and their pancreata removed* 
Tissue sections from these organs are evaluated for the 
presence of amylin using a peptide hormone-specific 
intmunahistoohemioal staining procedure (Westsrmark, et al« ^ 

15 1987, Diabetologia, 30:887^892) « Those synthetic immunogens 
which significantly inhibit the function of amylin and block 
amylin deposition in islets cells are tested for efficai^ in 
the rat modal using adjuvants acceptable for use in humans. 

20 Bff leaacsv of the Pnlversal Synthetic 

Peptides 95 through 100 (peptide ID Ko: 95-100) are 
synthesized using standard Fmoc synthesis procedures. 
Following purification by HPLCr the integrity and 
25 authenticity of the peptides are determined by mass* 

spectrophotometric analyses. The efficacy of each synthetic 
peptide construct is determined individually, and as a 
mixture of constructs^ through immunization of laboratory 
. animals using the Experimental Design: 
30 Immunogen: peptides 95 through 100, individually 

peptides 95 through 100^ in combination 
Dose: molar eguival. to 100 jiig cf peptide 95 
Route: subcutaneous 
Adjuvant: Freund's complete/ Incomplete 
35 Schedule: 0 weeks, peptide in Freund*s complete 

3 & 6 weeks, peptide in incomplete 
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Species: 5 female Sprague-'Dawley rats per group 
Control: one group, receiving adjuvant alone 
Blood Samples ! taken at 0, 3, 6 and 10 weeks post-* 
primary Iminunizatlon 

Beaultss 

Blood sanples are periodically withdrawn from the 
immunized and control rats^ Sera proceaeed from these 
samples are analysed for the presence of aastrin„. Gastrin^ 
and CCK specif ic-suitibodies. 

Two types of assays are used to detect anti-gastrin 
antibodies: a solid'-phase enzyme linked immunosorbent assay 
(ELISA) and a liquid phase radioimmunoassay (RIA) « 

ELIS& is used to screen for reactivity or cros8<<- 
reactlvity of emtisera raised against Gastrit^, Gastrini7, 
and CCK. The RIA is used to quant itate the antibody levels 
in the sesrum £r€» each immunized animal by reacting serum 
aliquots with each of these hormones for the determination 
of antigen binding capacity, expressed as pg hormone bound 
per microliter of antiserum Upg/tiL) . 

The ELISA is conducted by coating polystyrene 96 well 
plates with 1 /lig/sdj of peptides GBBtrit^, Gaatrini7, or CCK. 
Serial dilutions of test antisera are used to determine the 
end-point titers of the sera. 

Zn the RIA, 0.1, 1.0 or 10^0 ^1 aliquots of antiserum 
are incubated with °^I-labeled 6astrln34^ 6a£trinj7 or CCK. 
The antisera are incubated with the labeled hormones for 3 
hours, followed by precipitation of the hormone-antibody 
complexes with 25% polyethylene glycol. Antigen binding 
capacities for each antiserum are determined from the amount 
of the respective radioactive hormone precipitated* 

The capacity of gastrin^reactive antibodies present in 
ELISA or RIA positive sera to neutralise the in vivo acid- 
stimulating activity of gastrin is determined using the 
perfused rat stomach method described in Gevas, P.C. et al 
EPO 380230, 1991/ In brief, rats, injected vith gastrin or 
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gastrin-anti-gaBtrin complex to induce acid secretion, are 
surgically prepared for collection of stomach secretions* 
tmder general anesthesia and following tracheostomy, rats 
are cannulated via the esophagus and duodenum to allov 
continuous perfusion of the stonach with 0.9% saline. The 
stomach perfusate is collected periodically, and sas^les 
from each interval are titrated for acid content by 
neutralisation with base (NaOH) . Incremental and total acid 
input during the duration of the experiment and immediately 
after each treatment is determined. 

The stomach acid outputs are calculated as the percent 
of maximal acid output - 100 x (An-Ab/Amax-Ab) irtiere An 
the acid produced over each sampling interval (as determined 
by titration with HaOH) ; Amax ■ the maximal interval release 
of stomach acid upon stimulation, and Ab f the baseline 
level of acid present at the time of a given stimulation > 

The capacity of gastrin-reactive antibodies present in 
ELISA or RIA positive sera to neutralize the in vitro tumor 
stimulatory activity of gastrin is determined by the ability 
of immune sera to inhibit gastrin- induced proliferative 
response of a colon carcinoma cell line as measured by [E^]* 
thymidine incorporation. 

EXftMPM- 21 

Efficacy of the Universal Synthetic 

Immune Stlmulator-GRP ConstructB 
Peptides 101 through 102 (peptide ID No: 101-102) are 
synthesized using standard Fmoc synthesis procedures > 
Following purification by HPLC, the integrity and 
authenticity of the i>eptides are determined by mass-^ 
spectrophotometric analyses* The efficacy of each synthetic 
peptide construct is determined individually, and as a 
mixture of constructs i through immunization of laboratory 
animals using the Experimental Design: 

ImmURogent peptides lOl and 102, individually 

peptides 101 and 102 » in combination 
Dose: molar eguival« to 100 j^g of peptide 101 
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Route: subcutattftouB 
Adjavant: Fretmd«6 complete/ IncoaipldtB 
SdbeduXet 0 wefiles, peptide in jPreund's complete 
3 & 6 weeks 9 peptide in incomplete 
5 Freund^s 

Species I 5 female Sprague-Dawley rats per group 
Control: one group, receiving adjuvant alone 
Blood Sanqples; taken at 0, 3, 6 and 10 weeks poet- 
primary immunization 
10 Sera separated from blood samples withdrawn from 

imtraunised animals are tested for the presence of Gastrin 
Releasing Peptide (GRP) -specif ic antibodies by standard 
ELISA assay » Full- length GRP peptide is used to coat the 
microtiter plates and serial dilutions of each aenun sample 
15 are tested to determine titers. 

' The capacity of GRP-speoif ic antibodies present in 
ELlSA-positive sera to inhibit GRP-mediated induction of 
tumor growth is determined by the in vitro assay for [H?]- 
thymidine uptake by 6RP-induced proliferative response of 
20 selected carcinoma cell lines* 

Efficacy of ..the tftiiversal synthetic 

Immti ai;imlal»y*IffBxfftA.,,Ppnqfrni.BfeP 

Peptides 103 and 104 (peptide ZD No: 103-104) are 
25 synthesised using standard Pmcc synthesis procedures* 
Following purification by BFLC, the integrity and 
authenticity of the peptides are determined by mass- 
spectrophotometric analyses « The efficacy of each synthetic 
. peptide construct is determined individually, and as a 
30 mixture r through immunisation of laboratory animals using 
the Experimental Designs 

Immunogen: peptides 103 and 104, individually 

peptides 103 and 104> in combination 
Dose: molar eguival. to 100 fj^g of peptide 103 
35 Route; subcutaneous 

Adjuvant! Freund^s complete/ incomplete 
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Sch^dula: 0 vsaks^ p^tlde in Fround's cofflplat^ 
3 & 6 weelUi peptidB in inaoit^ldt« 
F^eund'B 

fipeclea: 5 £«taale Sprague-Dawley rats per group 
5 Control: one group, receiving adjuvant alone 

Blood Samples s taken at 3, 6 and lo weeks post- 
primary 

Sera isolated froat blood samples withdrawn from 
ilQUtunized animals are tested for the presence of ZgB CH4- 

10 specific antibodies by standard ELZ6A assay. IgE CH4 

peptide (S£Q ID NO: 79} is used to coat the microtiter plates 
and aerial dilutions of each eerum sample are tested on them 
to determine titers. 

The capacity of lgE«*CH4 specific antibodies present in 

15 ELISft-positive sera to inhibit direct histamine releaae 

action of the IgE CH4 peptide on rat peritoneal mast cells 
is tested as described by Stanworth D.R. et al. (Lancet 
1990, 336^1279-1281) • These positive sera are further 
tested by in vivo assays to measure the capability of sera 

20 to inhibit the J^lueing reaction in the Bat Passive Cutaneous 
Anaphylaxis Assay, as described by Stanworth D.R. et al 
(Lancet 1990, 336:1279-1281). 

EXftKPLB 23 
Efficaev of the aniversal synthetic 
25 ImmunB Stimulator-ghlfljnvdia tTMChonmtis MQMP ConstructB 

Peptides 105 through 114 (Peptides ID MO: 105 through 
114) were synthesized using standard Fmoc synthesis 
procedures « Each universal immune etimulator-C. tracJloamtiff 
. HOHP peptide construct was formulated, alone and in 
30 combination, and then injected into laboratory animals for 
the determination of relative immunogenicities, using the 
following Experimental Design: 

Immunogen: peptides 105 through 114 ^ individually 
peptides 105 through 114, in combination 
35 Doses molar eqpiival* to 100 jug of peptide 107 

Boute} intraperitoneal 
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Adjuvant; Freund's coiqpl«ta/ Incoa^lato 
Scdiedule: 0 weeks, peptide in Freuad^e cooanplete 

3 end 10 weeks r peptide in incomplete 

rreund^s 

5 Species: 5 female Duskln-Bartley 9uinea pigs 

(450-500 grams) per group 
Control: one group receiving adjuvant alone 
Blood Samples: taken at 0, 5, 8 & 12 weeks 
Sera separated from blood samples withdrawn from the 
10 * i}mxnini2ed animals etre tested for the presence of MOHP • 
variable domain specific antibodies by a standard ELISA 
assay* Individual microtiter plates are coated with 
synthetic peptides representing the MCMP variable doitiaine I 
to IV, lacking the universal immune stimulator , each on 
15 separate plates. Serial dilutions of sera from each 

immunized animal are tested on them to determine anti'-KQMP 
peptide antibody titers. ELISA positive sera are then 
tested for the capacity to bind to purified elementary 
bodies (EBs) r^resenting each of the different C« 
20 trachozMtis serovars (A through L3) coated on microtiter 

plates] « EB binding positive sera ars then tested for their 
capacity to block infectivity of permissive mammalian cells 
in culture by all relevant c. tracAomatis serovars (Su, et 
al»r 1990, Infect. Immun. 58; 1017-1025} » Those synthetic 
25 immunogens which demonstrate a significant ability to elicit 
C. trachomatle neutralizing antibodies are tested for 
efficacy in guinea pigs using adjuvants acceptable for use 
in humans. Peptides can ba evaluated for a capacity to 
. block infection in vivo using the mouse salpingitis model 
30 (Tuffrey et al., 1992, J. Gen, Microbiol* 138i 1707-1715) or 
the cynomolgus monkey eye challenge model (Taylor ^ et al», 
1988, Invest. OpthaXmol. Vis, Sci. 29:1847*1853). 

BXAMPLE 24 

35 Hiv-1 Y3 PWP ggnatfttot 

Peptide 115 (SEQ ID KosllS) vas synthesized using 
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standard Fmoo aynthesls procedures. The efficacy of tbe 
eonstnact in eliciting BIV-l neutralising antibodiea in 
laboratory animals is determined according to the following: 
Bxperinental Design: 
5 Xmmunogen: peptide 

Dose: 100 iig per Ijonunization 
Route: eulxutaneouB 
Adjuvant: Freund'B conqplete/ incox^lete 
Schedule: 0 weeks, peptide in Preund*s complete 
10 4 weeks, peptide in incomplete Freund's 

Species: 5 female Dunkin-Kartley guinea pigs 

(450-500 grams) per group 
Control: one group receiving adjuvant alone 
Blood Saraplee: taken at 0, 4, & 8 weeks 
15 Sera separated from blood sauries withdrawn from the 

immunised animals are tested £or the presence of anti-V3 PND 
antibodies by a standard BLISA assay. The monomer ic version 
of the V3 PSD not linked to the synthetic immune stimolator 
is used to coat the ELZSA miorotiter plates, and serial 
20 dilutions of each serum sample are tested on them to 

determine SLISA titers. Positive saiitples are evaluated for 
their capacity to neutralize strain BIN in vitro using 

a syncytial focus reduction assay (Wang, et al., 1991, 
Science 245:28&). Those sera capable of neutralizing the 
25 infcotivity of the laboratory adapted strain, HIV-I^n, are 
tested for their capacity to block infection of primary 
lyi^hooytes by assorted field virus isolates (Rhite-Soharf 
et al, 1993, Virology 192:lS7^20«} . 
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ftnino Acid Sfiguenoe of Peptides A-E 



Peptide BEQ ID Amino Acid Sequence 

NO. 

A 10 Ly&-Lys-Ly»-Pbe«Phe-Leu-Leu*Thr-Arg-Ile- 
Leu-Thr-I le-Pr o-Gln-Ser-Leu-Asp-Glu-Hle- 
Trp-Ser-Tyr-'Gly^Leu-Arg-Pro-Sly 

B - [Glu-Hie*Trp-Ser-Tyr-Gly-Leu-Arg-Pro- 

Gly-61u-Hi8-Trp*Ser-Tyr-Gly-lieu-Arg-Pro- 
GXy- ] j-Lys4-Ly Sj-Lys-Phe-Phe-Leu-Leu-Thr- 
Arg-lle-Leu-Thr-lie-Pro-Gln-SGr-Leu-Afip 

' C - - [Glu-Hie-Trp-Ser-Tyr-Cly-^Leu-Arg-Pro* 

Gly- Glu-Hia-Trp-Ber-TyrHSly-Leu-Arg- 
Pro-Gly- 61u-His-Trp-ser-Tyr-61y-Leu- 
Arg-Prc-Gly*] ^-Lys4-Lysa-Lys-Phe-Phe-Leu- 
Leu-Thr-Arg-I le-Leu-Thr-Ile-Pro-Gln-Ser- 
Leu-Aep 

D - [Glu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro- 
Gly- Phe-Phe-Leu-Leu-Thr-Arg-Ile-Leu- 
Thr-l le-Pr o-Gln-Ser-Leu-Aep-Met ] g-Lys4- 
Lysj-Lye-Ala-Ala 

E - {Glu-HiB-Trp-Ser-Tyr-Gly-Leu-Arg-Pro- 
Gly Glu-His-Trp-Ser-Tyr-Gly-Leu-Arg- 
Pro-Gly- Phe-Phe-Leu-Leu-Tbr-Arg-Ile- 
Leu-Thr-rie-Pro-GXn-Sor-Leu-Aep-Met]g- 
Lye4-Lya2-Iiye-Ala-ALa , 



- 81 - 



2/14/05, EAST Version: 2.0.1.4 



wo 94/28060 PCT/US94/04832 



TABLE, 

Inmunogetiicity and Therapeutic Effect 
after imnuiiiBation with Peptides A-B In Rats 

5 : 

Peptide a-LHRH* Testosterone* Testes'" P+SV 

A 3.93 <0.01 0.4 0.2 

10 2*55 <O.01 0.4 0.3 

2.06 <0.01 0.6 0*2 

0.72 5.3 1.8 1.8 

0.42 2.1 1.7 1.8 



15 

B 0.53 14.0 1.7 1.7 

Q.5X 16.5 1.7 1.6 

0.49 12.6 1.7 1.6 

0.45 4.6 1.6 1.7 

20 0.42 10.5 1.7 2.2 

C 0.78 5.6 1*6 2.3 

0.45 12.3 1.6 1.6 

25 0*41 3.9 2.1 1.6 

0.41 5.3 1.6 l.B 

0.39 11*2 1.7 1.6 

30 D 1.44 2*6 1.7 2.1 

0.44 3*6 1.7 1.3 

0.43 2.3 1.6 2.0 

0.39 2.1 1.7 1.6 

0.39 2.8 1.4 2.1 

35 . 

E 1.69 <0.01 1.4 2.0 

0,66 0.9 1.5 1.9 

0.51 3.3 . 1.2 1.9 

40 0.40 4.0 1.6 2.0 

0.40 13.9 1.3 0.9 

* nmoX/L 

^ Weight of testes in g 
45 " Weight of prostate and seaiinal vesicles (P+SV) in g 
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TftftTfff 3 

Av«rage Anti-LEIRH Titsrs and Androgan-Dapsndant Organ 
Weights in Rats Inmunized with Peptides A-S 



15 





a-LHRH 


Testes 


Epid* 


P+SV 


Peptide* 


(nnol/L) 


(g) 


(9) 


(9) 


A 


1.94 


1.0 


0.4 


0.9 


B 


0.48 


1,7 


0;6 


1.8 


C 


0.49 


1.6 


0.6 


1.8 


D 


0.62 


1.6 


0.6 


1.8 


£ 


0.73 


1.4 


0.6 


1.7 


Control 


0.45 


1.6 


0.7 


2.0 



' Each peptide vaa injected in 5 rate, 
^ Abbreviationet Epid., epididynie; 

prostate and Bemlnal vesicles- 



83 



2/14/05, EAST Version: 2.0.1.4 



yrO 94125060 



PCt/DS94/04832 



TABLE 4 



Peptide 



SWQ ID No. 



Sequence 



10 



S P (PTiTh-iaiRH) 



a (PTuTh-LHRH) 



11 Lye-LyB-Leu-Arg-Arg^-Leu-Lau-Tyr- 
Met-Ile-Tyr-Met-Ser-Gly-Iieu-Ala- 
Val-Arg-Val-Hie-Val-Ser-Lye-Glu- 
Glu-Gln-^r-Tyr-Aep'-Tyr-Gltt^Hlfi- 
Trp-Ser-Tyr-Qly-Leu-Arg-Pro-Gly 

12 Tyr-Het-Ser-Gly^Leu-Ala-Val-Arg- 
Val-HiB-Val-Ser-LyB-Glu-Gm-<Slu- 
His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly 



15 H (TTtTh-LHHB} 



20 



I (TTiTh-LHRH) 



13 Lys-LysH31n- 
Sar-LyB-Phe- 
Leu<^Glu«*HiS' 
Arg*Pro-Gly 

14 Lys-Lys-Phe- 
Ser«Phe-Trp- 
Val-Ser-Ala- 
Trp-Ser^Tyr« 



Tyr*lle*Lyo-Ala-ABn- 
Ile-Gly-Ile-Thr-GlU' 
Trp-Ser-^Tyr-GlyLeu- 

'Aan-^Asn**Phe-^hr-Val- 
Leu-Arg-Val^Pro-Lye- 
Ser<*Hi8*Leu-6lu--His- 
GlyLeu-Arg^Pro-Gly 



25 



J (TTsTh-LHRH) 



15 Tyr-Asp«Pro-Asn-Tyr-LBii-Arg--lter- 
Asp-Ser-Asp-LyB^Asp-Arg-'Phe^Iieu- 
Gln-Itor-Met-Val-Lyfl -Leu-Phe-Asn- 
Arg-Ile-Lys-Glu^Hls-Trp-SerHEyr- 
Gly-Leu-^Arg-Pro-Gly 



30 K (FPsTh-LHRH) 



35 L (MVpTh-LHRH) 



16 GlyAla^Tyr-'Ala-Arg-Cys-Pro-Asn- 
Gly-Thr-Arg-Ala-Leu-Thr-Va 1 -Ala- 
Glu-Leu-Arg-Gly-Aen-Ala-Glu-Leu- 
Glu-Hia -Trp-Ser-Tyr-Gly-LBu-Arg-- 
Pro-Gly 

17 Leu-Ser-Glu-Ile-Lys-Gly-Val-Ile- 
Val-His -Arg-L©u-Glu-Gly-Va I-Glu- 
HiB-Trp-Ser-Tyr-Gly-Leu-Arg-Pro^ly 
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TftBTiTi f? 
Peptides ot the invention 

5 Peptide 

8SQ ZD KO; 8eiiuence> 





18 


K 


R 


K 


F 


F 


L 


L 


T 


R Z L 


T 


Z P 


Q S 


L 


D 


G 




(KB,Tr66-LHSH) 


G 


£ 


H 


W 


S 


y 




















10 




6 


L 


R 


P 


6 
























19 


L 


s 


E 


I 


K 


G 


V 


I 


V H R 


L 


s e 


V Q 


6 








(MVpiTk-GG-LHIill) 


B 


H 


W 


s 


Y 


G 


L 


R 


P G 














15 


20 


L 


s 




I 


K 


G 


V 


1 


V H R L 


S G 


V L 


8 


S 


I 






K 


G 


V 


I 


V 
























R 


L 


E 


6 


V 


6 


e 


E 


V SI s 
n w sp 


Y 


6 L 


R P 


G 








21 


G 


I 


L 


E 


S 


R 


G 


I 


K A R 


Z 


T H 


V D 


T 


E 


S 


20 




Y 


Q 


6 


E 


H 


Tf 
























s 


Y 


G 


ll 


R 




G 




















22 


K 


K 


V 


V 


R 


D 


Z 


Z 


DDF 


T 


N 8 


G 8 


Q 


K 


T 




/TT^Tv— G6— UlRHi 


6 


G 


B 


H 


N 


s 






» 














25 




Y 


G 


L 


R 


p 


c 






















23 


K 


K 


0 


V 


s 


T 


I 


V 


P Y I 


G 


P A 


L N 


1 


V 


G 




(TT,Tfc-Oa-LHRH) 


G 


B 


H 


H 


8 


Y 
























Q 


L 




p 


6 






















30 




































24 


A 


L 


N 


I 


W 


D 


R 


F 


D V F 


C 


T L 


6 A 


T 


T 


6 




(CTTt-<3G-LHRH) 


V 


L 


K 


6 


N 


S 
























6 


6 


E 


K 




6 


Y 


6 


L R P 


6 












35 


25 


D 


8 


E 


T 


A 


D 


N 


L 


E K T 


V 


A A 


L 8 


Z 


L 


P 




(uT|T^'6G--LKRH) 


G 


I 


G 


C 


G 


G 
























£ 


R 


W 


s 


y 


G 


L 


R 


P 6 
















26 


E 


E 


1 


V 


A 


Q 


8 


I 


A L 8 


8 


L N V A Q A Z 


40 


(0X,Tb-6G-LKRH) 


P 


L 


V 


G 


£ 


L 
























V 


D 


I 


G 


F 


A 


A 


T 


M F V 


B 


8 C 


G 6 


E 


H 


W 






8 


Y 


6 


L 


R 


P 


6 




















27 


D 


I 


£ 


K 


K 


I 


A 


K 


M B K 


A 


8 S 


V F 


K 


V 


V 


45 


(PFTj-GG-LHRH) 


K 


S 


G 


G 


E 


H 
























W 


S 


V 


6 


L 


R 


F 


6 


















26 


K 


w 


p 


K 


T 


n 


A 


P 


H G V 


D 


E K 


Z R 


I 


6 


G 




(SMV^-GG-LHRB) 


E 


H 


w 


S 


V 


G 




















50 




L 


R 


p 


G 


























29 


6 


L 


Q 


6 


K 


Z 


A 


D 


A V K 


A 


K 6 


G 6 


E 


H 
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30 6LAJ16LVGHAADAHVSDV1I 
(TraTsTb-GG-LHRH) 66EHW8YGLRP6 
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Peptide 

SSQ ZD MO: 8eq[uenae 



5 


31 


S 


T E 


T 


G 


N 


Q 


fi 


H 


Y 


Q 


T 


R V V 


S 


N 


A 


N 






K 


0 G 


E 


H 


W 


6 


Y 


G 


L 


R 


P 


G 




f 








32 


T A K 


S 


K 


K 


F 


P 


S 


Y 


T 


A 


T y Q 


P 


6 


6 


F 




( Inv-GG->HB,T],-GG-LmtK) 


P 


L L 


T 


R 


I 


L 


» 


G 


6 


E 


B 


W S Y. 


e 


L 


R P 


10 


6 


I P 


Q 


8 


L 


D 
























33 


T 


A K 


S 


K 


K 


P 


P 


S 


Y 


T 


A 


T y Q 


F 


G 


6 


L 




(Inv-GG-MVpiTv-GG-lHRH) 


S 


E I 


K 


6 


V 


I 


V 


H 


R 


L 


S 


G V G 


G 




H 


W 




S 


y 6 


L 


R 


P 


G 






















15 






































34 


T A K 


S 


K 


K 


F 


P 


S 


Y 


T 


A 


T Y Q 


F 


G 


G 


6 




( Inv-66-PT2T|^H36->LHRH) 


A 


Y A R 


C 


P 


N 


G 


T 


R 


A 


L 


TVS 


L 


R 


6 


K 






A 


B L 


0 


6 


E 


H 


H 


S 


Y 


6 


L 


R P 6 










20 


35 


T 


A K 


S 


K 


K 


F 


P 


s 


Y 


T 


A 


T Y Q 


P 


G 


G 


K 






K Q Y 


I 


K 


A 


N 


s 


K 


r 


z 


6 


Z T B 


L 


G 


6 


E 






B H 8 


Y 


6 


L 


R 


P 


0 


















25 


36 


T 


A K 


6 


K 


K 


P 


P 


6 


Y 


T 


A 


T y Q 


F 


G 


a 








K 


W V 


R 


D 


I 


I 


D 


D 


r 


T 


N 


ESS 


Q 


K 


T 


6 






G 


E H 


W 


S 


Y 


G 


L 


R 


p 


6 
















37 


T 


A K 


s 


X 


K 


P 


P 


S 


Y 


T 


A 


T Y Q 


P 


G 


S 


K 


30 




K 


D V 


8 


T 


I 


V 


P 


y 


z 


6 


P 


A L N 


Z 


V 


G 


G 






E 


H Td 


8 


Y 


0 


L 


R 


p 


6 


















38 


D 


L S 


E 


L 


K 


G 


L 


L 


L 


B 


K 


LEG 


L 


G 


6- 






(SSALl-GG-LRRB}" 


E 


I 


D 


£ 


R 




Z 


Z 


1 




R 


1 D 


Z 








35 






V 




V 






V 


V 


V 






V 


V 














P 




P 






P 


p 


P 






P 


F 












E 


K V 


8 


Y 


G 


L 


R 


p 


G 
















40 


39 


K 


K K 


L 


P 


L 


L 


T 


K 


L 


L 


T 


L P Q 


8 


L 


D- 






(SSAL2-6(»-LHRH]^ 


R 


R R 


I 


X 


I 


I 




R 


Z 


Z 




1 L 




Z 


R 












V 


R 


V 


V 






V 


V 




V V 




V 














F 


F 


F 


F 






F 


F 




F F 




F 






45 




G 


G £ H 


n 


S 


Y 


6 


L 


R 


P 


6 
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5 


40 


T 


A 


X 


S 


K 


K 


p 


P 


S 




T 


A 


T 


Y 


Q 


F 


6 


G 




{Inv-66-6SAL3-Ge-LRXUI) 










































D 


L 


s 


E 


L 


K 


6 


L 


L 


L 


H 


X 


L 


B 


G 


L- 








£ 


I 




D 


I 


R 




I 


I 


I 




R 


I 


D 




I 












V 






V 






V 


V 


V 






V 






V 






10 






P 






F 






P 


P 


P 






P 






P 










6 


G 


B 


H 


W 


B 


Y 


6 


L 


R 


P 


Q 














15 










































41 


T 


A 


K 


S 


K 


K 


P 


P 


S 


y 


T 


A 


T 


Y 


Q 


P 


G 


6 




( Inv-G6-S3ja4 -GG-LHHR) * 










































K 


K 


K 


L 


F 


L 


L 


T 


K 


L 


L 


T 


L 


P 


Q 


s 


L 


D- 






R 


R 


R 


I 


K 


I 


I 




R 


I 


I 




I 




L 




I 


R 


20 










V 




V 


V 






V 


V 




V 




I 




V 














P 




P 


P 






p 


P 




P 




P 




P 




































V 












6 


G 


E 


H 


W 


s 


Y 


G 


L 


R 


P 


G 















25 



SaquenoeB are glvon In thm utzaiOinvd ono-lettor amino aoid aodoB; 
^ Por simplioityr th» amino acids praeorit at aach poaition of th« 
library ara indicated below tha main chain* Invariant amino aoida 

30 ara dasignatad a molar value of one, and Variant imino acida ara 

added during Bynthaaie at an equiraolar ratio depending on the nusiber 
of vaxiantB at "that poeitionr i»fl«/ if a position has 2 amino acidSf 
than aaeh ia addad in 0*5 ratio relative to the invariant amount ^ for 
3 amino acidv tha ratio ia 0.33p for 4 amino acids the ratio la 0,25r 

35 for 5 amino aoids/ the ratio ie 0*20 , etc* 
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TABLE 6 

Efficacy of Th: LHRH synthetic Peptides 


Peptide" 


Bat 10 No. 


Th Epitope 




Reduced 
S.T.* 


Testis 
Atrophy* 


A 


10 


HB9 


45 


40 


35/90 


18 


IB 




100 


as 


65/95 . 


19 


19 




85 


85 


80/95 


K 


16 




65 


50 


35/90 


R 


13 


TT, 


100 


100 


95/- 


Z 


14 




80 


60 


40/- 


22 


22 








-/95 


23 


23 








-/95 


LHRH 




None 


0 ' 


0 


0 



15 ^ In e&cb OAser animals received eqpiimolid; mounts of peptide 
eq:uivalBnt ta 100 fig of peptide A* Peptide was administared 
subcutaneous ly at weeks 0 (in CFA) and at 3 and $ veeka (in 
^ Percentage of animals having LHRH-speeific antibody titers of 1*0 
i^le/ L or greater. 

20 * Percentage of animalfl having aerun testosterone levels below 0*5 
nmole/ ^ * 

' Percentage of animals having mean testis weights lese than 10% of 
adjuvant control groups. The first nuwOser is for animalB receiving 
suboutaneouB administration of the peptide r the second number ie for 
25 animals reoeiving intramuscular administration of the peptide. 
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Sff icalcy of HBeAg \i 


LHSH Delivery in Hicrqpar tides 




Fornulation* 


a-LHItH Ab^ Reduced 


Testis Atrophy' 


5 




65 


15 


15 




Bgxialene+LL2a 


85 


65 


65 


10 


FCA/ ZFA 


50 


0 


0 




ZPA/ IPA 


15 


0 


0 


15 


Alum 


15 
0 


15 
0 


15 
0 


20 


Liposyn + 
Avridine 

Liposyn + 
14.3 i 


9V 


■9a 
u 


35 
0 


25 


LipoBVn 
saponiji 


85 


65 


65 




Ennilsigen 


85 


50 


50 


30 


BiBulBig«n+ 
DDA 


85 


65 


65 




Saponin 


100 


100 


100 


35 


Saline 


35 


35 


35 




. Frea paptide 
on alum^ 


20 


0 


0 


40 


Free peptide 
in FCA/ IFA' 


60 


40 


40 



*• Spr&9ue«D&wIoy XMtm w^rs adminiitcred IQO of peptide A •ntrapp«d in 
rapid reloaae mlcroparticlea at 0^ 3 axkd 6 weeks* All ImmunizationB were 
45 givmti anbeutan*ou«ly. Rssulta are reported as the percentage of anlmavle 

giving the indioated reeponsea 14 weeks after the oommenaeraant of the 
0tudy» 

^ I»HRH-epecif ic antibody titers of 1*0 ximole/ L or greater, 
' Sarufn testostaroDa levels below Q.5 lunole/ L. 
^ SO ^ H*an testis weights less than 10% of adjuvant control groups ^ 

Peptide h was administered in its soluble form bound to elinn, 
' Peptide A was administered in its soluble form formulated in Freund'e 

ad javant . 
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Efficacy of HBs T^z 


LHRH in Bnulsion Formulations 


5 


Formulation^ 


a-LHRH Ab' 


Reduced 


Testis AtroEdiy^ 




PCA/ IFA 


80 


80 


60 


10 


IPA/ IPA'* 
DETOX** 


80 
60 


60 

20 


40 

0 






60 


40 


0 


15 


MPL+TDrf' 


40 


0 


0 




DSAE DBXTRAN^ 


20 


0 


0 


20 


LIPOSYN^ 
LIPOSYN + 


0 
80 


0 
40 


0 
40 




LIPOSYK -t- 
L121'' 


0 


0 


0 




ISA 51* 


60 


40 


40 


30 


ISA 72t^ 
EKULSIGBN' 


80 
60 


60 
60 


60 
40 


35 


EMDLSIGEN-t- 
DOA* 

EMULBISEN^- 
SAPONIN* 


60 
0 


40 
0 


40 
0 


4U 


EKDLSI6EN+ 
L121* 


100 


80 


80 




BHnLSI6BN+ 
P127» 


60 


20 


20 


45 


mUL8IQES+ 
MDP» 


60 


40 


40 




L121+TWBEH* 


60 


40 


40 


50 


ALUH^ 


20 


0 


0 



' Sprague^Dawley rate were admialBtered 100 fiq of peptide I fomulated 
in the ab07# emQlvionB at Or 3 B 6 weeks. All' inmunisatione were 
given subcutaneously. HaeultB are reported aa the percentage of 
55 animals giving the indicated reeponeee 10 weeka following the 

commencement of tbe experiment • 
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> LHRB«>epocific «ntibedy titers of 1»D nmole/ h or greator. 

> terum teatosterons levels below 0*5 nmole/ L. 

^ Mean teeti* weights leas than 10% of adjuvant oontrol groape. 



a. Adjuvantfl for uae in animals, 
h. Adjuvants for use in humane. 
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Sfficacy of a Peptide 32-C(mtaining Ti,; LHRB Inuuinogsn Coolctail 

5 



Formulation^ 


a-LHRH Ab^ 


Reduced 6.T.' 


Testis At 


TUT* 


1 nn 






DBTOX 


XUtJ 


1 nn 


lb W 






1 nn 




NPIi 


100 


35 


15 


SQUALENE+ 
LL21 


100 


85 


85 


ISA 51 


100 


85 


80 


ISA 720 


100 


85 


85 


liposyn + 
AVRIDZHB 


100 


100 


■I 

LOO 


EHULSIGEN 


lOO 


85 


65 


SMULSIGEN-t- 
OOA 


100 


100 


lOO 


EHUL8I6EN+ 
L121 


100 


100 


85 


ALUM 


100 


100 


100 


ooo)ctail w/a 
pept.32 in IFA* 


65 


35 


35 



15 



20 



25 



30 



35 



40 ' Spraguft^Awlay rata were administered 100 ^9 of A cooktAll OOdfipOMd 
of equimoXar amounfea of Znvs OOf HBaAQ T^t QQ: LHRH (peptide 32) ^ XV 
F X^li QQt LBRH 't' P7 T|^: 3VHRH > TT T),l sLHRK at 0, 3 ft 6 weeks. All 
inummlsatloM were given intramufloulaifly. Reftultt are repMted ae 
the percentage of animals g-iving tbe indioated reispMM* 10 wMka 
45 following tha eemnencament of the experiment* 

LHRH«*epaoifio antibody titare of 1«D nmole/ L or greater « 
" 8enun tOBtoeterone leveia below 0«5 nmole/ L* 
' Mean teatia waighta lees than 10% of adjuvant eentrol groups . 
* A cocktail of the aam* paptidea without p«ptida 32 (at a molar 
50 equivalence to the peptide 32*'Containing cocktail) was formalated in 

I9A and adminietered in an identical fashion to the above* 
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Bxanplee of Dnivereal Synthetic Inmunostlaialatore 

vith GG spacers 
5. 

Peptide 

SBQ 10 K0< Sequence 





94 


T 


A 


K 


S K 


X 


P 


F 


SYTATYQFGGFF 


10 


(Inv-GG-HB.!I^-6G) 


L 


L 


T 


R I 


L 


T 


I 


P Q 8 L D G G 




55 


T 


A 


K 


S K 


K 


P 


P 


SYTATYQFGGLS 




(Inv-G6-KVnT^-6G) 


E 


I 


K 


6 V 


I 


V 


H 


R L B G V G 6 


15 


56 


T 


A 


K 


S K 


K 


P 


P 


SYTATVQPGGGA 




(Inv-CG-PTiTfc-GC) 


y 


A 


R 


C P 


D 


6 


T 


R A L T V A E L.R 6 N A 




E 


L 


G 


G 












57 


T 


A 


R 


S K 


X 


P 


P 


SYTATYQFGGKK 


20 




Q 


Y 


2 


X A 


H 


B 




PI6ITELGG 




58 




& 


K 


B K 


K 


F 


P 


SV!FATYOFG6KK 

19 A A ■» A * \^ * W V *> 






w 


V 


P 


D I 


T 


n 

mm 


n 


* A M ^9 0 0 *\ X ^7 «7 


25 


59 


T 


A 


K 


S K 


K 


F 


P 


SYTATYQFGGKK 






n 


V 


e 




V 


p 
* 


Y 






60 




n 






Ad 










(66-*HB^VGG«Inv) 


A 


K 


s 


X K 


P 


p 


s 


Y T A T Y Q F 


3Q 






















61 


Q 




T, 


S E 


T 




G 


VIVHRLEGV6GT 




(6G->HVp|Th>G6-Inv) 


A 


K 


S 


K K 


P 


P 


S 


Y T A T Y Q P 


35 


62 


6 


G 


G 


A Of 


A 


R 


c 


PN6TSALTVASL 




(GG-PTjTfc-GG-InV ) 


R 


G 


X 


A E 


L 


G 


G 


TAK5KKFPSYTA 






T 


Y 


Q 


F 












63 


6 


G 


K 


X Q 


Y 


I 


K 


AMSKFIGITELG 


40 


(GG-TTjTh-GG'-Inv ) 


G 


T 


A 


K S 


R 


K 


F 


PSYTATYQF 




64 


6 


G 


K 


X w 


V 


R 


D 


IIDDPTKE88QK 




(GQ-T!r4T^-GG-Inv ) 


T 


a 


6 


T A 


K 


-s 


K 


KfPSYTATYQF 


45 




















65 


G 


G 


K 


X D 


V 


G 


T 


I VP YI6PALHXV 




(GG-TTj-GG-inv) 


6 


G 


T 


A K 


6 


K 


X 


PPSYTATYQP 



50 
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BxastpleB of Peptide Haptens 



5 Peptide 

SEQ ZD NO: Sequence 





66 


K 


C N 


T 


A 


T 


CATQRLANPLVHSS 




Hunan Aoyiin 


U 


II r 






T 


uDPX.i'ivwonx z cmiJLuv 


10 
















67 


K 


C N 


T 


A 


T 


CATQRLANFLVHSS 




HUman Any 1 In N^frngiMnt 
















68 


D 


5 N 


Ii 








15 


Buman Anylin C^fragment 
















69 


Q 


Ii 6 


P 


Q 


6 


PPHLVADPSKKQGF 




6aBtirln34 


w 


Ii E 


E 


E 


£ 


EAXGWHwir 


20 


70 


Q 


L G 


P 


Q 


G 


PPHLVADPSKKQGF 




6aBtrln34 


w 


L 












71 


Q 


L G 


P 


Q 


6 


PPHLVADP8KKQ 




SEietrinM 














25 


















72 


Q 


L 0 


P 


Q 


G 


P P H 




Qestrliisi 
















73 


Q 


L 6 


P 


Q 


G 


e« 4*1 

p p p P P 


30 


Gaetrin|4 
















74 


Q 


6 P 


W 


L 


£ 


BBBEAYGWHDF 




6aetrini7 














35 


75 


Q 


G P 


W 


L 


E 


E £ E S A y 




6a8trini7 
















76 


Q 


6 P 


w 


L 


S 


£ E 




Gastrin,, 














40 


















77 


V 


P L 


p 


A 


6 


GGTVLTKMYPRGKH 




GRP (Gastrin tieleasing 


V 


A V 


6 


H 


L 


H 




Peptide) 














45 


78 


6 


V H 


tf 


A 


V 


6 H L M 




GRP 10 
















79 


K 


T K 


G 


S 


6 


F F V F 



IgE CH4 

50 
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80 EFQKGAAPTIEDTAGLQNDP'T- 
Chlamydia trachomatis B NVBD8K V 

HOHP VDI (serovar A K A S K 

C,H,Z,J,K « L3)^ R 

T N V A R 

A 

V 

10 

81 EFQNGAKFTTTTGNAAAPSTL- 
Chlamydia traohoaati* D AD ST T C 

HOMP VDI (Berovar B, 5 6V 

Ba,D,B,Ll & L2)^ 
15 TAR 

82 BPBN0BALA6AS6NTT5TLSK 
^lanydia rachosnatis 

20 NOMP VDI (aerovar F L V E R 
6 6)** 



B3 FGTKTQSSHFNTAKLVPKTAL- 
25 Chlamydia trachonatlB KATS D NIF I 

MOMP VDII (serovar A, Y G A 

C,H,I,J,K & L3}^ D 

X 

30 H Q A V V 

D R 
E 

35 84 FGNNENQTKVSNSAFVPNMSL 

Chlanydia trachonatis D HAT 06TL 

MOHP VDII (aerovar B, K 



40 



Ba & L2)'' 



D Q S V V 



85 FGDNENQXTVKAB8VPNHSFD- 
Chlamydia traohonatls GV ASKPATMAI VQLK 

45 KONP VDZI (serovar D, T Q K D 

S,F,G & LI]'* T 

Q S V V 

50 86 SATAIFDTTTLNFTIAGAGDV- 

Chlamydia traohomatis LEtylv KT 
NOKF VDTV (Barovar A, K P E 

B,Ba,D,E,I,Ll 6 Ii2}^ 

KT8AEGQLG . 
SS V A G N E A 

S N 

r 
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87 LABAILDVTTLHPTIAGKGSV- 
Chlamydla trachomatiB VTPVVl TCT 

HOHP VDIV (erovar C, K A 



5 f,G,a,J,¥i,W)^ 



VAS6SEHELA 
A8ANTDGDX8 
6 Q 



10 



88 RGYV6ASPPLDZTAGTEAATG- 
Oilanydia tracbomatie T KL ALIS D 

HOHP VDIII (Berovar A, Q K 

15 6 1.3)^ T K D 

A 

89 K6YV6AEPPI<DLKAGTD6VT6- 
20 Chlanydla trachomatis 

MOKP VDIII (serovar L2} T K D 



25 90 [E8VQIKCTRPNYNKRKRZHIG 

HIV-1 HN PND P6RAFYTTKK N]^ K 6 6 

91 NNKDDSYIP6AEKZLEFVRQ 
30 Plasmodium berghei 

* Saqusncss ara given in tbe standard ono^letter amino acid oodeft. 

' For slinpllcifcy, the amino acide present at each pcaltlon of tbe library are 
indleafcad bftlow the main chain. Invariant amino aeida are devi^natad at a 
35 molar value of onsi and Variant amino aoids are added daring Bynthesie at an 

eguinolar ratio depending on the number of variante at that poeition, i.e., 
if a position has 2 Attino acids, then each ie added in O.S ratio relative to 
the invariant saiount, for 3 amino aoide the ratio is 0>33f for 4 anino aoids 
the ratio ie 0.28, for 8 amino aoids, the ratio is 0.20, ete. 
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Bxamplaa of "UnlvarBBl Synthatlc 
xmmmoBtimilator-Peptlde Hapten'* constraets 

5 • 





Peptide Constructs 




Sequence 1 




92 (SEQ ID NO: 92) 
Huaian iunylin-66-HBfi 
T|,^6^Inv (Noi 66^60) 




KCNTATCATQSLAHFLVHS 
8NNFGAILSSTNVGSNTY6 
6FFLLTRILTIPQSLDG6T 
AK. SKKFPSYTATYQF 


10 


93 (SEQ ID 1^0:93] 
Himan Amylln N-* 
fragaent-GG-HBsTj^- 
66-Inv (No; 67-60) 




KCNTATCATQRLAHFLVHS 
5GGFPLLTRILTIPQSLDG 
GTAKSKKFPSYTATY Q.F 


15 


94 (SEQ ID N0:94) 
InvHMS-HBaTi,-GC-- 
Human kmylin 
fragment (No: 54-68) 




TAK5KKFPSYTATYQFGGF 
FLLTRZLT IP QSLDGGHSS 
KNF6AXL65TNVGSNTY 


20 


95 (SEQ ID N0t95) 
Gastrinj4-GG-HBBTh- 
GG-Inv (No; 69-^60) 




QliGPQGPPHLVADPSKKQG 
PWLEEEEEAYGWHDFGGFF 
LLTRILTIPQSLDGGliAKS 
KKFP6YTATYQF 




96 (B£Q ID Hot 96) 
Ga8trln34N-'frag]uent*^ 
GG-HBsT|j~GG-Inv 
(No: 70-60) 




QLGPQGPPHLVADPSKKQ6 
FWLGGFFLI(TRILTIPQBL 
D6GTAKSKKFPSYTATYQF 


25 


97 (SBQ ID NO: 97) 
Gaetrin34N-f ragment- 
6G-HB5T,,--GG-lnv 
(No;71-60) 




QLGPQ6PPHLVADPSKKQG 
6FFLLTRILTIPQSLDGGT 
AKSKKFPSYTATYQF 


30 


98 (SBQ ID NO: 98} 
Ga«trin34N-f ragmant- 
GG-HBe-T^-GG-Inv 
(NOSTa-^fiO) 




QL6PQGPPHGGFFLLTRIL 
TIPQSLDOOTAKSKKFPSY 
T A T Y Q F 


35 


99 (SEQ ID NO: 99) 
inv-GG-HBsTt-GG- 

GaBXrinjy {SiO Z 94*" /4 ) 




TAKSKKFPS'YTATYQFGGF 
FLLTRXLTIPQSLDGGQGF 




100 (SEQ ID HO: 100) 
Inv-GG-HBsT^-OO- 
6astrln,7 N fragment 
(No:54-75) 




TAKSKKFPSYTATYQFGGF 
FLLTBILTZPQSLDGGQGP 
WLEEEEEAY 


40 


101 (SEQ ID NO: 101) 
Gastrin releasing 
p^tlde HBsT,,H36-Inv 
(No: 77-60) 




VPLPAGGGTVLTKMYPRGN 
HWAV6HLH6GFFLLTRILT 
IPQSLDGGTAKSKKFFSYT 
A T Y Q F 
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102 (SEQ ZD NO: 102) 
Inv-GG-HBS-GG- 
Gastrin releasing 
MDtide 10 fNo:54- 
78) 




TAKSKKFPSYTATYQPGGF 
FLLTRILTI-FQSLDG6GNH 
K A V 6 H L H 


103 (SEQ ID NO; 103} 
1 Inv {No: 79-60) 




KTK6S6FFVP0GPPLLTRI 
liTIPQSLDGOTAKSKKFFS 
X T A T Y Q P 


1 104 (8SQ ID NO:104) 
Inv-GS-HBsTfc'-GG- 
IgBCK4 (No: 54-79) 




TAKBKKPPSYTATYQPCGF 
FLLTRILTIPQSLD6SKTK 
6 8 G F F V P 


105 (SEQ ID NO S 105) 
Chlamydia 
traehonatlB Mcmp 
VDl-GG-HBsTj.'^Q-Inv 
(Ko:80-60) 




EFQHGAAPTT8DTA6LQND*- 
E N V B D E K 
K A S 
R 

PTTNVARQ6PFLLTRILTG- 
V A 
R V 

GIPQSL0G6TAKSKKFPSY- 
T A T Y Q P 


106 (SEQ ID HOtl06) 
Chlamydia 
traohomatlB MQHP 
VDI-GG-HBsTh-S6-lnv 
(No: 81-60) 




EFQHGAKPTTTT6NAAAP8- 
D AD ST T 
SB V 

TLTARGGFFLLTRILTIPQ- 
C 

SLDGGTAKSKKFPSYTATY*- 
Q P 


1 107 (SEQ ID NO: 107) 

1 ^lamydia 
traobomatis HOMP 
VDI-GG-HBaTi-GG-lnv 
(No 182-60) 




EPEH6EALAGAS6NTT6TL 
SKLVERGOFFLLTRXLTIP 
Q6LDG6TAKSRKFPSYTAT 

Y Q P 
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lOe (fiEQ ID NO: 108) 
Chlamydia 
traohoBiatis MOHP 
VDII-66-HB8Tk-6G-Inv 
(NOt83~60) 




FGTKTQS8N7NTAKLVPNT- 
KATS D N£F I 
y 6 A 
D 
K 

ALNQAVVG6.FFLLTRZLTI- 
D R 

. E 

PQSLDGGTAKSKKFPSYTA- 

T Y Q F 


109 (SSO ID NO: 109} 
Chlamydia 
trachoma-tia WOillP 
VDII-GG-HBsTk-66-Inv 
(Not 84*60) 




FGNtrENQTXVSKSAFVPNH- 
D BAT D6TL- 

SLDQSVVaOFFLLTRILTZ- 
PQSLDGGTAKSKKFFSYTA- 
Q F 


110 (SEQ ID NO: 110) 
Chlamydia 
trachomatis HOMP 
VDII-6G-HB»Tk-00-lnV 
(No: 85-60) 




F6DNBKQKTVXAESVPKHS> | 
6V ASKPATNAI VQ 
T Q K D 

FDQSVVGGFFLLTRILTIP<- 
L N 

Q8L06GTAKSKKFPSYTAT- 

V Q F 1 


111 (SSQ ID no: 111) 
Chlanydia 
traehomatiB VCHXP 
VDlVHSG-HBaTi-GO-Inv 
(No:86-60) 




BATAIFDTTTLNPTIAGAG- 1 
L B T V L V K 1 
K P 1 

D V K T 6 A S 6 Q L 6 G 6 F F L L T R- 
T V A 6 N B A 
E 8 N 

ILTIPQSLDGGTAKSK.XFP- 
SYTATYQF | 
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s 


112 (8SQ ID NO: 112} 
Chlanydia 
traohonatis MOHP 
VDIV-GG-HBsTh-G6-Inv 
(Kot 87-60) 


- 


LAEAILDVITLNPTIAGXS- 
VTPVVI TC 
K 

5VVAS6SENELA6GFFLLT- 
T A8ANTDSDIS 
AG Q 

RILTIPQSL066TAKSXKF- 
PSYTATYQF 


10 


113 (SEQ ID NO: 113) 
Chlamydia 
traohomatlB Hemp 

VDIlI-CG-HBsTt-GG- 
Inv (No: 98-60) 




KGYVGAEF PL DXTAGTBAA- 
T KL ALIS D 
Q N 

T6TKDGGFFLLTRZLTZPQ- 
A 

SLDGGTAKSKKPPSVrATY- 
Q F 


15 


114 (SEQ ID 110x114) 
cailaoiydlB 
trachomatis HOMP 
V0IIIH5G-HBsTi,-GS- 
Inv (No: 89-60) 




K6YV6AEFPLDLKAGTDGV 

TGTKDGGFFLLTRILTIPQ 
SLDGGTAKSKKFPSYTATY 
Q F 




115 

HIV-1 *!N PND-HBfiTt- 
G6-Inv (Mo: 90-60] 




[BSVQIKCTRPNYNKRP6R 
A P Y T T K N K]4Kj KGGGGFFL 
LTRILT1PQSLDG6TAKS 

KKFPSYTATYQF fl 
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SEQUENCE LISTING 



{1) GBRERAL IMFOMUkTlOK: 

(1) APPLICANTS Ladd, Anna 

Wang, Chang Yi 
Zamb, Timothy 

(11) TITLE or INVENTION: Imnunogenic LHRH peptide constructs and 
synthetic universal Immuns stimulators for vaccines 

(ill) NUMBER OF SEQUENCES: 114 

(Iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: SCULLY, SCOTT, MURPHY S PRESSBR 

(B) STREET: 400 Garden City Plaza 

(C) CITY: Garden City 

(D) STATE X NY 

(E) OOUNTRYi USA 
(P) ZIP: 11530 

(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC -DOS /MS-DOS 

(D) SOFTNAREi PatentIn Release #1.0, Version #1,25 

(Vl) CURRENT APPLICATION DATA* 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(vill) ATTORNEY/AGENT INFORMATION: 

(A) NAME: GROLZr EDWARD V. 

(B) REGISTRATION NUMBER: 33,705 

(C) REFERENCE/DOCKET NUMBER: 9284 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (516) 742-4343 

(B) TELEFAX: (516) 742-4366 



(2) INFORMATION FOR BEQ ID N0:1: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: anlnc acid 
(D) TOPOLOGY: linear 

(11) MOLECULE TYPE: peptide 
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(Xi) fiBQUERCB DSSCRIPTtON: 8BQ ZD NO:l: 

61u HiB Trp Ser Tyr Gly Leu Arg Pro Gly 
1 5 10 

S 

(2) INFOBK&TION FOR SSQ ID N0:2: 

(i) SEQUENCE CHARACIEEaSTICS: 
(A) LENGTH; 15 amino acids 
10 (B) TYPE: anlno acid 

(D) TOPOLOGY: linear 

(ii) KOLECULE TYPE: peptide 

15 

(XX) fiEQDEMCE DESCRIPTION: SEQ ID NO: 2: 

Phe Phe Leu Leu Thr Arg Xle Leu Thr lie Pro Gin Ser Leu Asp 
20 1 5 10 15 

(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH: 28 amino aoids 

{B) TYPE: amino acid 
(D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: peptide 

30 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:3t 

35 Lys Lys Leu Arg Arg Leu Leu Tyr Met Zle Tyr Met Ser Oly Leu Ala 
15 10 15 

Val Kls Val Ser Lys 61u Olu Gin Tyr Tyr Aep Tyr 
20 25 

40 

(2) INFORMATION FOR SEQ ID N0:4: 

(1) SEQUENCE CBARACTBRISTICSt 
(A) LENGTH: 17 amino aoids 
45 (B) TYPE: amino acid 

(D) TOPOLOGY: linear 

' (ii) MOLECULE TYPE: peptide 

50 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
Lys Lys Gin Tyr lie Lys Ala Asn Ser. Lys Phe lie Gly Zle n&r Glu 



104 
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15 10 15 

Leu 

5 

(2) IlIFOItMA.TION FOR SSQ ZD )K>i5t 
k > 

(1} SBQUBNCE CHARACTERISTICS: 

(A) LENGTH: 22 KOttid aoids 
' 10 (B) TYPBt amino acid 

(0) TOPOLOGY: linear 

{il) KOLECOLE TYPE: peptide 

15 . 

(Xl) SEQUENCS DESCRIPTIOEr: 8BQ ID NOtSS 

Lys Lys Phe Asn Asn Phe Thr Val Ser Phe Trp Leu Arg Val Pro Lys 
20 1 5 10 IS 

Val Ser Ala Ser His Leu 
20 

25 (2) INFORIIATZaN FOR 6EQ ID N0l6t 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENG7B: 15 aalno aoide 

(B) TSPE: amino acid 
30 (D) TOPOLOGYs linear 

(ii) MOLECQLE TYPE: peptide 



35 

(xi) SBQUSNCS OBSCRIPTIOBTi SEQ ID NOtfit 

Tyr Met Ser Gly Leu Ala Val Arg Val His Val Ser Lye Glu GXu 
15 10 15 

40 

(2) IKFQBKATIQN FOR 8BQ ID N0i7t 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 amino aoida 
45 (6) TYPE: aiaino aoid 

(D) TOPOLOGY: linear 

(11} MOLECULE TYPE: peptide 

50 

(xi} SEQUENCE DBSCRIPTZONt 8BQ ZD ITO;?: 
Tyr Aep Pro Asn Tyr Leu Arg Thr Asp Ser Asp Lys Asp Arg Phe Leu 
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10 15 



6ln Thr Het Val Lys Leu Phe Asn Arg Zle Lys 
20 25 

5 

(2) XKFORH&TION FOR fiEQ ID NDlB: 

(i) SBQUSNCS CBARACTERZSTICS: 
(A) LSROTBt 24 amino aoide 
10 (B) TYPE; amino acid 

(D) TOPOLOGY: linear 



15 



35 



40 



50 



(ii) MOLBCDLB TYPE: peptide 



(xi) SGQDEHCE DESCRIPTION; SEQ ID NO:B: 



61y Ala Tyr Ala Arg Cys Pro Asn Gly Thr Arg Ala Leu Thr Val Ala 
20 1 5 10 15 

Glu Leu Arg Gly Asn Ala filu Leu 
20 

25 (2) IKPORHATZOK FOR SEQ ID NO: 9: 

(i) SEQUENCE CBARACTSRI8TXCS: 

(A) LENOTB: 15 amino aolds 

(B) TYPE: amino acid 
30 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SSQ ID NOt9: 

8er Glu lie Lys Gly Val lie Val Bis Arg Leu Glu Gly Val Leu 
1 5 10 15 

(2) ZNFORHATiaN FOR SEQ ID NO: 10: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 amino acids 
45 (B) TYPE: amino acid 

(D) TOPOLOGY: linear 



(ii) MOLBCULE TYPE: peptide 

(xi) SEQUSNCS DESCRIPTION: 6BQ ID NO: 10: 
Lys Lys Lys Phe Phe Leu Leu Thr Arg lie Leu Thr Iia Pro Gin Ser 

- 106 - 



2/14/05, EAST Version: 2.0.1.4 



vro94ttsm 



FCT/DSM/04832 



10 15 



Leu Asp 61u His Trp Ser Tyr Gly Leu Arg Pro Gly 
20 25 

5 

(2) IN70BHATI0H FOR 8BQ ID NO I lit 

(i) SEQUEHCE CHARACTERISTICS: 
(A) LENGTH: 38 amino acids 
^ 10 (B) TYPE: asdno acid 

(0} TOPOLOGYt linear 



15 



40 



(il) MOLECULE TYPE: peptide 



(Xl) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 



Lye Lye Leu Arg Arg Leu Leu Tyr Ket He Tyr Met Ser Gly Leu Ala 
■20 15 10 15 

Val His Val Ser Lys Glu Glu Gin Tyr Tyr Asp Tyr Glu His Trp Ser 
20 25 30 

25' Tyr Gly Leu Arg Pro Gly 
35 

(2) INFORMATION FOR SEQ ID H0xl2i 

30 (i) SEQUENCE CHARACTERISTICS: 

(A} LENGTH: 25 aiiilno aoids 
(B) TYPE: amino aold ^ 
(D) TOPOLOGY: linear 

35 (ii) MOLECULE TYPE: peptide 



(xi) SBQOBHCB DBSCRZPTIOHs SEQ ID NO: 12: 

Tyr Met Ser Gly Leu Ala Val Arg Val His Val Ser Lys Glu Glu Glu 
IS 10 15 



His Trp Ser Tyr Gly Leu Arg Pro Gly 
45 20 25 

(2) INFORMATION FOR SEQ ID NO: 13: 

(1) SEQUENCE CHARACTERISTICS: 
50 (A) LENGTH: 27 anino acids 

(B) TYPE: a»ino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SBQUZRCB DESCSZPTIOH: SBQ ID NO: 13 1 

5 Lye Lya Gin Tyr lie Lys Ala Aen Ser Lys Phe He Gly He Tbr Glu 
15 10 15 



10 



20 



30 



40 



Leu Glu Els Trp Ser Tyr Gly Leu Arg Pro Gly 
20 25 

(2) IKFORKATIOK FOR SBQ ID NO: 14: 



(i) 8EQUBNCE CHAIUICTERISTICS : 

(A) LENGTH: 32 amino acids 
15 (B) TYPE: amino acid 

(D) TOPOLOGY: llnaar 



(11) MOLECULE TYPE: peptide 



(xi) SEQUENCE DES^IPTXONt 8EQ ID N0sl4: 



Lye lye Phe Asn Asn Phe Thr Val Ser Pha Trp Leu Arg Val Pro Lys 

25 1 5 10 15 

Val Ser Ala Bar His Leu Glu Hie Trp Ser Tyr Gly Xeu Arg Pro Gly 
20 25 30 



(2) IH70PMATZ0N FOS SBQ ZD NO: 15: 



(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 37 amino aelds 
35 (B) TtPEi amino aoid 

(D) TOPOLOGY: linear 



(ii) MOLBCOLE TYPE: peptide 



(xi) SBQUBNCB DESCRIPTION: SBQ ID NO: 15: 



Tyr Asp Pro Aen Tyr Leu Arg Thr Aep Ser Asp Lye Aep Arg Phe Leu 
45 1 5 10 15 

Gin Thr Het Val Lye Leu Phe Asn Arg He Lys Glu His Xrp Ser Tyr 
20 25 30 

50 Gly Leu Arg Pro Gly 
35 

(2) INFORMATION FOR SBQ ID NO: 16: 
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(1) SEQUBKCE CHARACTERISTICS: 

(A) LENGTH: 34 amino aoldB 

(B) TYPE: anino acid 
(D) TOPOLOOY: linear 

(ii) MOLECULE TYPE: peptide 



10 (xi) SSQUBITCE D26CRIPTION: SEQ ID N0:1«: 

Oly Ala Tyr Ala Arg Cys Pro Asn 61y Thr Arg Ala Leu Thr Val Ala 
15 10 15 

15 Glu Leu Arg Gly Asn Ala 61u Leu Glu His Trp Ser Tyr Gly Lau Arg 

20 25 30 



20 



30 



50 



Pro Gly 



(2) INFORHATIOH FOR SEQ ID NO: 17: 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 25 atnino aoids 
25 (B) TKPE: amino acid 

(O) TOPOLOGY: linear 



(ii) MOLECOLB TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 



Ser Glu lie Lys Gly Val lie Val His Arg Leu Glu Gly Val Leu Glu 
35 1 5 10 15 

Hie Trp Ser Tyr Gly Leu Arg Pro Gly 
20 25 

40 (2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 amino acids 

(B) TYPE: amino acid 
45 (D) TOPOLOGY: linear 

(ii) KOLECDLE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: 8SQ ID NO: 18: 

Lys Lys Lys Ptis Phe Leu Leu Thr Arg lie Leu Tbx lie Pro Gin Ser 
1 5 10 15 
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liBu Aap 61y Gly Glu Ris Tirp Ser Tyr Gly Leu Arg Pro Gly 
20 25 30 

(2) IHFORH&TION TOR SEQ ID NO: 19: 

5 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 aaino adds 

(B) TYPE: anino aold 
(D) TOPOLOGY: linear 

10 

(ii) HOLECOLE TYPE: peptide 



19 (Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

Leu Ser Glu lie Lye Gly Val He Val Hla Ar? Leu Glu Gly Val Gly 
1 5 10 IS 

20 Gly Glu His Trp Ser Tyr Gly Leu Arg Pro Gly 

20 25 

(2) INPOIOCATION FOR SEQ ID NO: 20: 

25 (1) SBQCENCB CHARACTERISTICS: 

(A) LENGTH: 42 anlno acids 

(B) TYPE: amino aci<l 
(D) TOPOLOGY: linear 

30 (ii) HOLBCULB TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

35 

Leu Ser Glu He Lye Gly Val He Val hIb Arg Leu Glu Gly Val Leu 
15 10 15 

Ser Glu He Lys Gly Val He Val Hie Arg Leu Glu Gly Val Gly Gly 
40 20 25 30 

Glu Hie Trp Ser Tyr Gly Leu Arg Pro Gly 
35 40 

45 (2) INFORHATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 aialno acids 

(B) TYPE: amino aold 
50 (D) TOPOLOGY: linear 

(ii) KOLSCtJLB TYPE: peptide 
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5 



20 



25 



30 



35 



(Xl) SEQUENCE DESCRIPTION: SEQ ID N0s21s 

Gly He Leu Glu Ser Arg Gly He Lys Ala Arg He Thr His Val Asp 
1 B 10 15 

Thr Glu Ser Tyr Gly Gly Glu His Trp Ser Tyr Gly Leu Arg Pro Gly 
20 25 30 



10 (2) IMFORHATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: anino acid 
15 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



{3d.) SBQUEMCG DESCRIPTION: SEQ ID NO: 22; 

Lye Lys Trp Val Arg Asp He He Asp Asp Phe Thr Asn Glu Ser Ser 
1 5 3.0 IS 

61i\ lys Thr Gly Gly eiu Hie Trp ser Tyr Gly Leu Arg Pro Gly 
20 25 30 

(2) INFORKATION FOR SEQ ID K0:23: 

(i) SEQUENCE CRARACTBRISTICS: 

(A} LENGTH: 30 anino acids 
(B) TYPE: amino aoid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



40 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 

Lys Lys Asp Val ser Thr He Val Pro Tyr He Gly Pro Ala Leu Asn 

.1 5 10 15 

45 He Val Gly Gly Glu His Trp Ser Tyr Gly Leu Arg Pro Gly 

20 25 30 

(2) INFORMATION FOR SEQ ID NO: 24: 

50 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 amino acids 

(B) TYPE: amino add 
(0) TOPOLOGY: linear 
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(il) MOLECOLE TYPE: peptide 



5 (Xl) SEQUXMCS DSaCRIPTIOK: SEQ ID NO: 24: 

Ala Leu Asn lie Trp Asp Arg Phe Asp Val Phe Cys Thr Leu Gly Alft 
I S 10 15 

10 Tbr Thr Gly Tyr Leu Lye Gly Asn Ser Gly Gly Glu His Trp Ser Tyr 

20 2S 30 



15 



25 



50 



Gly Leu Arg Pro Gly 
as 

(2) INFORMATION FOR SEQ ID KO:25: 



(1) SEQUENCE CHASACTERXSnCS: 
(A) LBN639: 35 amino acids 
20 (B) TYPGx andnQ acid 

(D) TOPOLOGY: linear 



{11} KOLECDLE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 



Asp Ser Glu Thr Ala Asp Asn Leu Glu Lys Thr Val Ala Ala Leu Ser 
30 1 • 5 10 15 

lie Leu Pro Gly lie Gly Cys Gly Gly Glu His Trp Ser Tyr Gly Leu 
20 25 30 

35 Arg Pro Gly 
35 

(2) INFORKATIOK FOR SEQ ID N0:26; 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 51 amino aoids 
(6) TYPE: amino acid 
(D) TOPOLOGY: linear 

45 (ii) KOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 

Glu Glu lie Val Ala Gin ser lie Ala Leu Ser Ser Leu Het Val Ala 
1 S 10 15 

Gin Ala lie Pro Leu Val Gly Glu Leu Val Asp lie Gly' Phe Ala Ala 
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10 



IS 



30 



40 



20 25 30 

Thr Asn Phs Val Glu Ser Cys Gly 61y GXu His Trp Ser Tyr Gly Leu 
35 40 45 

Arg Pro Gly 
50 

(2) iKFORtUkTIOK FOR SBQ ID NO:27s 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 33 anlno adds 
<B) TYPE: amino aold 
{D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



20 (Xi) SBOUSNCE DBSCRIPTXQK! SEQ ID K0:27: 

Asp Zle Glu Lys Lye He Ala Lye Met 61a Lys Ala $er Ser Val Phe 
IS 10 15 

25 Asn Val Val Asn Ser Gly Gly Glu His Trp Ser Tyr Gly Leu Arg Pro 

20 25 30 



Gly 



{2) INFORKATIOH FOR SEQ ID N0:28: 



(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 amino acids 
35 (B) TYPE: araino acid 

(D) TOPOLOGY: linear 



(11) HOLBCULE TYPE: peptide 



(xi) SSQUSKCB DESCRIPTION: SEQ ID NOt28: 



Lys Trp Pbe Lys Thr Asn Ala Pro Asn Gly Val Asp Glu Lys lie Arg 
45 1 5 10 ' 16 

lie Gly Gly Glu His Trp Ser Tyr Sly Leu Arg Pro Gly 
20 25 

50 (2) IHFORKATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 amino aoids 

(B) TYPE: anino aoid 
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(D) TOPOLOGY: linear 
(11] HOLECOLE TYPS: peptide 

5 

ixi) SBQUENCE DESCRIPTION: 8EQ ID KO:29: 

Gly Lftu Gin Gly Lya He Ala Asp Ala Val Lye Ala Lys Gly Gly Gly 
10 1 5 10 15 

Glu Hie Trp Ser Tyr Gly Leu Arg Pro Gly 
20 25 

15 (2) INFORMATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 aioino aalds 

(B) TYPE: amino acid 
20 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



25 



30 



35 



40 



(xl) SEQUENCE DESCRIPTIOH: SEQ ID NO: 30: 

Gly Leu Ala Ala Gly Leu Val Gly Met Ala Ala Aep Ala Met Val Glu 
1 5 . 10 15 

Asp Val A«n Gly Gly Glu Hie Trp Ser lyr Gly Leu Arg Pro Gly 
20 25 30 

(2) INFORMATION FOR SEQ ID N0:31: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino aoids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) KOLECULE TYPEi peptide 



45 (Xl) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 

Ser Thr Glu 'Ehr Gly Aen Gin His His Tyr Gin Tbr Arg Val Val Ser 
1 5 10 15 

50 Aen Ala Aen Lys Gly Gly Glu fils Trp Ser Tyr Gly Leu Arg Pro Gly 

20 25 30 

(2) INFORMATION FOR SEQ ID NO: 32: 
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5 



20 



3 b 



(i) SBQUmrCE CRftRACEBRISTICSl 

(A) LENGTH: 45 amino acids 

(B) TtPHi anino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



10 (Xi) SEQUERCE DESCRZPTZON: SEQ ID NO: 32: 

Thr Ala Lys Ser Ly» Lye Phe Pro Ser Tyr Thr Ala Thr Tyr Gin Phe 
1 5 10 IS 

15 Gly Gly Phe Phe Leu Leu Tbr Arg lie Leu Thr He Pro Gin Ser Leu 

20 25 30 



Asp Gly Gly Glu Hie Trp Ser Tyr Gly Leu Arg Pro Gly 
35 40 45 

(2) INFOSHATZOH FOR SBQ ZD N0t33t 



(i) SEQUENCE CHAItACTERISTICS: 
(A) LENGTH: 45 amino acids 
25 (6) TYPE: amino acid 

(D) TOPOLOGY: linear 



(ii) HOLECOLE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 



Ttr Ala Lya Ser Lys Lys Phe Pro Ser Tyr Ihr .Ala Thr Tyr Gin Phe 
35 1 5 10 15 



Gly Gly^Leu Ser^^u He Lys Gly Val He Val Bi8,.Arg Leu Glu Gly 

(,-^-20^ ^ • 25 30 

40 Val Gly Gly Glu Bis Trp Ser Tyr Gly Leu Arg Pro Gly 
35 40 45 

(2) IHFOBHATION FOR SBQ ID NO: 34: 

45 (i) SEQUENCE CHARACTBRISTZCS: 

(A) LENGTH: 54 amino acide 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

50 (ii) HOLECOLE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 
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Thr Alft hya Ser Lys Lye Phe Pro Ser Tyr Thr Ala Ihr Tyr Gin Phe 
1 5 10 15 

Gly 61y 61y Ala Tyr Ala Arg Cys Pro Asn Gly Thr Arg Ala Leu Thr 
5 30 25 30 

Val Ala 61u Leu Arg Gly Asn Ala 61u Leu Gly Sly Glu His Trp Ser 
35 40 45 

10 Tyr Gly Leu Arg Pro Gly 
50 

(2) IHFORHATION FOR SEQ ZD II0t35: 

15 (1) BBOOmCE CHASACTERISTICS: 

(A) LBNGIH; 47 amino aoids 

(B) TYPE: anino acid 
(D) TOPOLOOy; linear 

20 (ii) MOLBCDLE TXPEr peptide 



25 



(Xi) SEQUENCE DBSdRIPTZON} SEQ ID NO: 35: 

Thr Ala Lye Ser Lys Lys Phe Pro Ser Tyr Thr Ala Thr Tyr Gin Phe 

1 5 10 IS 



Gly Gly Lys Lys Gin Tyr lie Lys Ala Asn Ser Lye Phe lie Gly He 
30 20 25 30 

Thr Glu Leu Gly Gly Glu His Trp Ser Tyr Gly Leu Arg Pro Gly 
35 40 45 

35 (2) IHFOKMATIOH for SEQ ID NO: 36: 

<i) SEQTIEtrCE CHARACTERISTICS} 
(A} LENGTH: 49 amino aoids 
(B) TYPE: amino acid 
40 (D) TOPOLOGY: linear 

(ii) HOLECULB TYPE: peptide 



45 



50 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 

Thr Ala Lys Ser Lys Lye Phe Pro Ser Tyr Thr Ala Thr Tyr Gin Phe. 
15 10 15 

Gly Gly Lye Lye Trp Val Arg Afip He He Asp Asp Phe Thr Asn Glu 
20 25 30 

Ser Ser Gin Lys Thr Gly Gly Glu Kis Trp ser Tyr Gly Leu Arg Pro 
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35 40 45 

Gly 

5 

(2) INFORMATION FOR S£Q ID NO: 37: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 46 amino wUia 
10 (B) TYPE: amino acid 

(D) TOPOLOGY: linear 



15 



35 



(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO;37« 



Thr Ala Lys Ser Lys Lys Phe Pro Ser Tyr Thr Ala Tbr Tyr Gin Pbe 
20 1 5 10 15 

Gly Gly Lys Lys Asp Val ser Thr He Val Pro Tyr He Gly Pro Ala 
20 25 3D 

25 Leu Asn He Val Gly Gly Glu His Trp Ser Tyr Gly heta Arg Pro Gly 
35 40 45 

(2) XNFORKATION FOR 5BQ ID NO: 38: 

30 

(i] SEQUENCE CHARACTERISTICS! 

(A) LENGTH: 28 auino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 



(ix) FEATURE: 
40 (A) NAKE/KEY; Hodified-site 

(B) LOCATION: 1 

(D) OCTER INFORMATION: /note" "00. 50; BO. 50" 

(ix) FEATURE: 
45 (A) NAME/KEY: Kodified^ite 

(B) LOCATION: 2 

(D) OTHER INFORMATION: /note-i"L0.25;I0.25;V0.25;F0.25" 

(ix) FEATURE: 
50 (A) NAHE/KEYi Modif ied-eitie 

(B) LOCATION: 4 

(D) OTHER INFORMATION: /note** "£0.50; DO. 50" 
(ix) FEATURE: 
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(A) tuass/KEit Modifl«d-8lte 

(B) LOCATION: 5 

(D) OTRSR INFORMATION: /note<-"L0.25;I0.25;VO.25;P0.25" 

5 (iX) FEATURE: 

(A) NAMB/KBY: Nodlf isd-^ita 

(B) LOCATION: 6 

(D) OTHER INFORMATION: /not*- "K0.50;R0.50" 

10 (ix) TEATtlRE: 

(A) NAME/KEY: Hodified-site 

(B) LOCATION: 8 

(D) OTBER INFOBHATIOtli /note-''L0.25;I0.25;V0.25;F0.25'* 

15 (ix) FBATOBE: 

(A) NAME/KEY: Modified-site 

(B) LOCATIONS 9 

(D) OTHER INFOtOIATION: /note»"L0»25;I0.25;V0.25;F0.25** 

20 (ix) FEATURE: 

(A) NAME/KEY: Kodlfled-slts 

(B) LOCATION; 10 

(D) OTHER INFORMATION: /note-'*L0.25;ID.25;V0.2S;F0. 25" 

25 (ix) FEATURE: 

(A] NAHE/XEY: Nodif ied-site 

(B) LOCATION: 12 

(0} OTHER INFORMATION: /tiOtB» "KO.SOfRO.SO" 

30 (ix) FEATURE: 

(A) NAME/KEY: Modified-fiite 

(B) LOCATION: 13 

(D) OTHER INFORMATION: /note^"L0.25;I0.25;VQ.25;F0.2S'* 

35 (ix) FEATURE: 

(A) NAHE/KEY: Hodified-eite 

(B) LOCATION: 14 

(D) OTHER INFORMATION: /note^ "BO.SOjDO.SO" 

40 (ix) FEATURE: 

(A) NAME/KEY: Modif ied-Bite 

(B) LOCATION: 16 

(D) OTHER INFORMATION: /n6te-''L0.25;I0.25;V0.25;F0.25« 

45 

(xl) SEQUENCS DESCRIPTION: SBQ ID N0:3Bx 

Asp Leu Ser Glu Leu Lys 61y Leu Leu Leu His Lye Leu Glu Gly Leu 
15 10 15 

50 

Gly Gly Glu His Trp Ser Tyr Gly Leu Acq Pro Gly 
20 25 

(2) INFORMATION FOR SEQ ID N0:39: 
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(1) SEQUEKCB CHARACTERISTICS: 

(A) LENGTH: 30 aifilno acids 

(B) TXPS: attino aoid 
(D) TOPOLOGY; linear 

(li) M0LBCUL8 TYPE: peptide 



(ix) FEATURE: 

(A) NAME/KEY: Modlf ied-slte 

(B) LOCATION: 1 

(0} OTHER INFORMATION: /note* •*XO«S0;K0.SO" 

(ix) FEATURE: 

(A) NAHE/KEY: Hodif ied-flite 

(B) LOCATION: 2 

(p> OTHER INFORMATION; /note= "X0*50;R0.50" 

(ix) FEATURE: 

(A> NAHE/KEY: Hodif ied-site 
(fi) LOCATION: 3 

(d) other INFORMATION; /note= ''KO,507R0.5O^' 

(ix) FEATURE; 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 4 

(D} OTHER INFORMATION: /note-"L0.25;I0.25;V0.25;F0.25 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-«ite 

(B) LOCATION; 5 

(D) OTHER INFORMATION: /note- "FO. 34;K0.33;R0.33tt 

(ix) FEATURE: 

(A) NAHE/KEY: Modlf ied-site 

(B) LOCATION: 6 

(D) OTHER INFORMATION: /note-inL0.25;I0.25;V0.25;F0.25 

(ix) FEATURE: 

(A) NAHE/KEY: Hodified-site 

(B) LOCATION; 7 

(D) OTHER INFORMATION: /note=«'L0.25;I0.25;V0.25;F0.25 

(ix) FEATURE: 

(A) NAHE/KEY: Hodif ied-site 

(B) LOCATION: 9 

(D) OTHER INFORMATION: /note» >*X0.S0;R0*50" 

(ix) FEATURE: 

(A) NAME/KEY: Hodif ied-site 

(B) LOCATION: 10 

(D) OTHER INFORMATION: /note"*'L0.25;I0.25;VO.25;F0.2S 
(ix) FEATURE: 
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20 



25 



(A) NJ»(E/KBy: Modifled-Blte 

(B) LOCATION: 11 

(D) OTHER mPORK&TIQN: /note^"L0.25;I0.25;V0.25fP0.25" 

5 (ix) FEATURE} 

(A) NAMB/KEY: Modified-fiite 

(B) LOCATION: 13 

(D) O^IHER INPOSH&TIOK: /note-'''L0.25;I0.25;V0.29;F0.25" 

10 (ix) FEATDBS: 

(A) KAKE/KEY: Hodlf ied-sittt 

(B) LOCAIIONt 15 

(D) OTHER ZNFOItHATXOK: /note» 

*iQ0.20;L0.20;X0.20;F0.20V0.20i' 

15 

(ix) FEATURE: 

(A) MAKE/KEY: Modified-site 

(B) LOCATION: 17 

(D) OTHER IKFORMATIONt /notft-»»L0.25;10.25;V0. 2S;P0.25" 

(ix) FEATURE: 

(A) NAHB/KEY: Hodif l«d-silM 

(B) LOCATION: 18 

(D) OTHER INFORKATIOM: /note>"D0.50;R0.50" 

(Xi) SEQDElfCE DESCRIPTION: 6EQ ID NO: 39: 

Lya Lys Lys Lou Phe Leu Leu Thr Lys Leu Leu Tbr Leu Pro Gin 8er 
30 1 5 10 15 

Leu Asp Oly Gly 61u His Trp 8er Tyr Sly Leu Arg Pro 61y 
30 25 30 

35 (2) ZMFORHATZON FOR SEQ ZD NQt40i 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 46 amino eoids 

(B) TYPE: amino acid 
40 (0) TOPOLOGY: linear 

(ii) NDLECOLE TYPE: peptide 

45 (ix) FEATURE: 

(A) NAME/KEY: MOdified-site 

(B) LOCATION: 19 

(D) OTHER INFORHATlONi /note=«'D0.50?E0.5D'' 

50 (ix) FEATURE: 

(A) NAUE/KEY: MOdif ied-site 

(B) LOCATION: 20 

(D) OTHER INFOBNATION: /note="L0.25;l0.25;V0.25;F0.25n 
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<lx) FB&TURE: 

(A) NAME/KEY: Modlf iBd-slte 

(B) LOCATION: 22 

(D) OTHER IMFOBMATIQN: /note-HS0.50;D0.50» 

(Ix) FEATURE: 

(A) KAKB/KBY: Hodified-slte 

(B) LOCATION: 23 

(D) OTHER ZHFORHATION: /note<="LO. 25; 10 » 25 ;V0. 25,^0.25" 

(Ix) FEATURE: 

(A) NAKB/KEY: Nodifled-site 

(B) LOCATION: 24 

(D) OTHER INFOBHATION: /notB-HK0.50;R0.50" 

(Ix) FEATURE: 

(A) NAME/KEY I Hodified-site 

(B) LOCATION: 26 

(D) OTHER INFORMATION: /notd»"L0«25;I0.25;V0.25;F0,25" 

(ix) FEATURE: 

(A) NAME/KEY: Hodlf led-elte 

(B) LOCATION^ 27 

(0} OTHER INFORMATION: /note»»L0.25;I0.25;V0.25;F0.25« 

(ix} FEATURE: 

(A) NAME/KEY: Hodif led-slte 

(B) LOCATION: 28 

(P> OTHER INFORMATION: /note-*'L0.25;ia.25;V0.25;F0.25» 

(Ix) FEATURE: 

(A) NAME/KEY: Nodlf Idd-site 

(B) LOCATION; 30 

(D) OTHER INFORMATION: /tiote="K0.50;R0.5D« 

(ix) FEATURE: 

{A} NAHB/REY: Modif iad-8ite 
(B) LOCATION: 31 

(D) OTHER INFOBKATKHI: /not9e:aL0.25;I0.25;V0.25;F0.25'* 

(ix) FEATURE: 

(A) NAHS/RSY: Hodified-site 

(B) LOCATION: 32 

(D) OTHER INFORMATION: /note-i**S0.50;D0.50" 

(ix) FEATURE: 

(A) NAME/KEY: Kodif ied-fiite 

(B) LOCATION: 34 

(D) OTHER INFORMATION: /note««L0.25;I0.25;V0.25;F0.25" 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 
Thr Ala Lye Ser Lys Lys Phe Pro Ser Tyr Thr Ala Thr Tyr oln Phe 
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10 



15 



15 10 15 

61y Gly Aep Leu Sar 61u Lau Lys Gly Iisu Lau Lau His Lys Lau GIu 
20 25 30 

Gly Leu Gly Gly Glu His Trp Ser Tyr Gly Leu Arg Pro Gly 
35 40 45 

(2) IKFORKMnOIT FOR SEQ ID K0t41: 

(i) SEQUBKCS CHARACTERISTICS t 

(A} LENGTH: 48 amino acids 
(B) TZPE: amino aoid 
(D) TOPaLOGYs linear 

(ii) KOLECULE TYPE: peptide 



(ix) FEATURE: 
20 (A} NAHE/KEV: Modlf iad-alta 

(B) LOCATION; 19 

(D) OTHER INFORMATION : /note«»KO . 50 ; RO . 50" 

(ix) FEATURE; 
2S (A] NAME/KEY: Hodif iedosita 

(B} LOCATION: 20 

(D} OTHER INFORMATION! /not9"ttK0.50;R0.50" 

(ix) FEATDREt 
30 (A) NAME/ KEY: Nodif ied-sits 

(B) LOCATION: 21 

(D) OTHER INFORMATION: /note«"K0.50;R0.50" 

(iX) FEATURE: 
35 (A) NAHE/KEY: Kodlf led-slta 

(B) LOCATION: 22 

(D) OTHER INFORMATION: /note-**L0.25;I0.25;V0.25;F0.25M 

(i.x) FBATUSEs 
40 (A) NAME/KEY: Hodlflad-alte 

(B) LOCATION: 23 

(D) OTHER INFORMATION: /note»"F0.34;K0.33 ;R0. 33N 

(ix) FEATURE: 
45 (A) NAKE/KEY: Modified-sita 

(E) LOCATION: 24 

(D) OTHER INFORMATION: /note-''*L0.25fID.25;V0.25;F0.25» 

(ix) FEATURE: 
50 (A) NAME/KEY: Modif ied-ftite 

(B) LOCATION: 25 

(D) OTHER INFORMATION: /note»''L0.25;I0.25;VO.25;F0.25" 
(ix) FEATURE: 
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(A) MAMB/KEY: HodifiBd-site 

(B) L0C3VIIQN: 27 . 

(D) OTHER ZNFOBlIlTZONt /note«"K0.50jR0.50*' 

5 (Ix) FSATDRE: 

(A) NAHB/XE?! Modifled-slte 

(B) LOCATION: 2fi 

(D) OO^HER XNFOBMATION! /notB»"I.0.25;Z0.25;V0.25;F0.25" 

10 (Ix) F£%TDR£i 

(A) HAME/XEy: Kodlfied-site 

(B) LOCATION: 29 

(D) OXHER INFORHATION: /note»"L0.25;I0.25;V0.25;F0.2S'' 

15 (ix) FEATURE: 

' (A) NAME/KEY: Hodifled-slte 
(B) LOCATICm: 31 

(D) OTHER INFORHATION; /note-HLO.25 jlO. 25;V0« 25;F0.25'' 

20 (ix) FEATURE : 

(A) NAHE/KEY: Hodifiad-Bite 

(6) LOCATION: 33 

(D) OTHER INFORHATION: /note- 

■'Q0.2O;L0.20;IO.20rFO.2O;V0.20" 

25 

(ix) FEATURE: 

(A) NAHE/KEY: Hodif ied-aite 

(B) LOCATION: 35 

(D) OTHER ZNFORNATION: /note='*L0.25;I0.25;V0.25;F0.25" 

(ix) FEATURE; 

(A) NAME/KEY: Kodified-Bite 

(B) LOCATION: 36 

(D) OTHER INFORHATION: /note«»D0.50;R0.50» 

(Xi) SEQUENCE DESCRIPTION: 5BQ ID NO: 41: 

Thr Ala Zya Sar Lys Ly« Fh« Pro Ser Tyr Tbr Ala, Tta Tyr Gin Phe 

40 1 5 10 15 

Gly 61y Lys Lys Lye Leu PhB Leu Leu Thr Lys Leu Leu Thr Leu Pro 
20 25 30 

45 Gin Ser Leu Asp Gly Gly Glu His Trp Ser Tyr Gly Leu Arg Pro Gly 
35 40 45 



30 



35 



50 



(2) INFORMATION FOR 6BQ ZD NO: 42: 

(i) SEQUENCE CHARACTERISTICS! 

(A) LENGTH: 20 amino acide 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 
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(ii) MOLECOLB TYPE: pefptide 



5 (Xl) SEQUENCE DESCRZPTIOH: SEQ 10 NO: 42 3 

61y lie Lea Clu Ser Arg Gly lie Lye Ala Arg lie Thr Hie Val Aep 
1 5 10 3.5 

10 Thr 61u 8er Tyr 

20 

(2) IHFQRHATION FOR 6BQ ID llO«43t 
15 (i) SfiQUENCS CHAR&CTSKISTICS: 

(A) LENGTH t 17 anino aoide 

(B) TYPE; amino acid 
(D) TOPOLOGY: linear 

20 (ii) HOLBCULE TYPEt peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 

25 

Trp Val Arg Aep lie lie Asp Aep PbB Thr aka 61u Ser Ser Gin Lye 

I 5 10 15 

Tbr 

30 

(2} INFCBHATION FOR SEQ ID ltD:44: 

(i) SEQUENCE CHARACTERISTICS: 
35 (A) LENGTH: 16 anino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

40 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:44t 

45 Asp Val Ser Tbr He Val Pro Tyr He Gly Pro Ala Leu Asn He Val 
1 5 . 10 15 



(2) IHFOBKATION FOR SEQ ID NO: 45: 

50 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 anino acide 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 
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(ii) NOLBCOLE TYPE: peptide 



5 (xi) SEQUBUCE DBSCRIPTIOHt SBQ ID N0t45: 

Ala Leu Asn lie Trp Asp Arg Phe Asp Val Phe CyB Tlir Leu Gly Ala 
15 ID 15 

10 Thr Thr Gly Tyr Leu Lys Gly Asn Bar 

20 25 

(2) IKFOBHATION FOR SEQ ID KO:46: 

15 (i) SEQUENCE CHASACTBRZ5TICS I 

(A) LENGTH: 23 andno acids 

(B) tVPE; anino add 
(D) TOPOLOGY: linear 

20 (11) HDLECDLE TYPE: peptide 



25 



40 



50 



(atl) SEQUENCE DESCRIPTION: SZQ ID NO: 46: 

Asp 8er Glu Thr Ala Asp Asn Leu Glu Lys Thr Val Ala Ala Leu Ser 
15 10 15 



lie Leu Pro Gly He Gly Cys 
30 20 

(2) INFORMATION FOR SEQ ID NO: 47: 

(i) SEQUENCE CBABACTERISTICS: 
35 (A) LENGTH: 39 amino acids 

(B) TYPE: amino aoid 
(D) TOFOLOOY: linear 



(ii) KOLECDLE TYPE: peptide 



(Ki) SBQX^BNCS DESCRIPTION; SEQ ID NO: 47: 

45 Glu Glu He Val Ala Gin Ser He Ala Leu Ser Ser Leu Met Val Ala 
15 10 15 



Gin Ala lie Pro Leu Val Gly Glu Lbu Val Asp He Gly Phe Ala Ala 
20 25 30 

Thr Asn Phe Val Glu Ser Cys 

35 

(2) INFORMATION FOR SEQ ID N0:48: 
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(i) SEQtJSKCE CHARACTERISTICS: 

(A] f LENGTH: 21 amino aoids 

(B) TYPE: amino add 
(D) TOPOLOOVt linear 

5 

(11) MOLBCOLE TYPE: peptide 



10 (Xi) SEQUENCE DESCRIPTION r SEQ ID NO: 48: 

Aep He Glu l>yB Ly« He' Ala Lys Het Glu Lys Ala Ser Ser Val Fba 
15 10 15 

15 Asn Val Val Aen Ser 

20 

(2) INFOfiH&TION FOR SEQ ID N0t49t 

20 (i) SEQUENCE CBARACTERISTICS: 

(A) IiENGTH: 17 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

25 (ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTI(»r: SEQ ID NO: 49: 

30 

Lys Trp Phe Lys Thr Asn Ala Pro Asn Gly Val Asp Glu Lys He Arg 
1 S 10 • 15 

He 

35 

(2) INFORMATION FOR SEQ ID NO: 50: • 

(1) SEQUENCE CHARACTERISTICS: 
40 (A) LENGTH: 14 amino adds 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: SO: 

50 Gly Leu 6ln Gly Lye He Ala Asp Ala Val Lys Ala Lye Gly 
15 10 

(2) INFORMATION FOR SEQ ID NO: 51: 
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(1) SEQUBNCE CHARACTERISTICS: 

(A) LENGTH: 19 amino aoids 

(B) TYPE: amino acid 
(0) TOPOLOGY: linaar 

(ii) HOLECDLE TYPE: peptide 



10 (ici) SBQUBUCE OBSCRIPTIOKri fiBQ ID KOiSlt 

61y Leu Ala Ala Gly Leu Val Gly Hat Ala Ala Asp Ala Ket val Glu 
15 10 15 

15 Asp val Aen 

(2) INFORHATION FOR SEQ ID NO: 52; 

20 (i) 6BQU£HC£ CHARACTERISTICS: 

(A) LENGTH: 20 amino aoide 

(B) TYPE; amino acid 
(D) TOPOLOGY! linear 

25 (ii) MOLECULE TYPEt peptide 



30 



45 



(Xi) SEQUEKCE DESCRIPTION: SEQ ID NO: 52: 

6er Thr Glu Thr Gly Asn Gin Hia Hie Tyr Gin Thr Arg Val Val Ser 
1 5 10 15 



Asn Ala Asn Lys 

35 20 

(2) INFORMATION FOR SEQ ID NO: 53: 

(i) SSOOSNCE CHARACTERISTICS: 
40 (A) LENGTH! 16 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) KOLSCDLE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION! SEQ ID NO! 53: 



50 Ttir Ala Lys Ser Lys Lys Phe Pro Ser Tyr Thr Ala The Tyr Gin Phe 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 54: 
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(1) S^TJEtfCB CHAItACTERZSTICS: 

(A) LEK6TH: 35 amino acide 

(B) TYPB: anino acid 
(D) TOPOLOGX: linear 

(ii) KOLECULE TYPE: peptide 



10 (xi) SEQUENCE DESCRIPTION: SEQ ID trOt54x 

Thr Ala Lys Ser Lye Lye Pba Pro Sar Tyr Thr Ala Thr Tyr Gin Phe 
15 10 15 

15 Gly Gly Phe ^he Leu Leu Thr Arg lie Leu Thr lie Pro Oln Ser Leu 

20 25 30 



20 



30 



Aep Gly Gly 

35 

(2) ZNFOSMATION FOR SEQ ID NO: 55: 



(1} SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 35 anino aside 
25 (B) TVPBi anino acid 

(D) TOPOLOGY; linear 



(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55: 



Thr Ala Lye Ser Lys Lye Phe Pro Ser Tyr Thr Ala Thr Tyr Oln VhB 
35 1 5 10 15 

Gly Gly Leu Ser Glu He Lye Gly Val He Val Hie ktg Leu GXu Gly 
20 25 30 

40 Val Gly Gly 
35 

(2} INFORHATION FOR SEQ ID NO: 56: 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 43 amino aoids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

50 (ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO (56: 
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Thr Ala Lya Sor Lya Lys Hae Fro Ser Tyr Thr. Ala Thr Tyr Gin Fhe 
1 5 10 15 

61y 61y Gly Ala Tyr Ala lag Cys Pro Aan Gly Thr Arg Ala L«u Thr 
S 30 25 30 

Val Ala Glu Lau Arg Gly Asn Ala Glu Leu Gly Gly 
35 40 

10 (2) ZNFOSHATZON FOR SEQ ID 110:57: 

(i) SEQUENCE CHABACTBRISTICS: 

(A) I^GTH: 37 anlno acids 

(B) TYPE: anlno acid 
15 (D) TOPOLOGV: linear 

(ii] HOLSCDLE TYPE: peptide 

20 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57*. 

Thr Ala Lys Ser Lys Lys Phe Pro Ser Tyr Thr Ala Thr Tyr Gin Phe 
1 5 10 ' 15 

Gly Gly Lys Lys Gin Tyr lie Lys Ala Asn Ser Lys Phe lie Gly lie 
20 25 30 

Thr Glu Leu Gly Gly 
30 35 

(2) INFOSKATIOK FOR SEQ ID HO:58: 

(i) SEQUENCE CHARACTERISTICS: 
35 (A) LENGTH: 39 amino acids 

(B} TYPE: amino acid 
(D) TOPOLOGY: linear 



25 



40 



(11) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 

45 Thr Ala Lys Ser Lys Lys Phe Fro Ser Tyr Thr Ala Thr Tyr Gin Phe 
1 5 10 > 15 

Gly Gly Lys Lys Trp Val Arg Asp lie lie Asp Asp Phe Thr Aen Glu 
20 25 30 

50 

Ser Ser Gin Lys Thr Gly Gly 
35 

(2) INFORHATION FOR SEQ ID NO 1 59 1 
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(1) SSQtJBNCB CHARACTBRISTICS: 

(A) ZiEHGTH: 3B amino zuslds 

(B) TYPSt amino aold 
(D] TOPOLOGY: linear 

5 

(ii) MOLECULE TYPEi peptide 



10 (xi] SEQUENCB PBSCRIPTION: SEQ ID NO: 59: 

Thr Ala Lya ser Lys Lye Phs Pro Ser Tyr Vhr Ala Thr Tyr Gin Phe 
1 5 10 15 

15 Gly Gly LyB Lys Asp Val but Thr lie Val Pro Tyr lie Gly Pro Ala 

20 25 30 



20 



Leu Aen He Val Gly Gly 
35 

(2) XNFOSMATIQN FOR SEQ ID nO:60: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 amino acide 
25 (B) TYPE: amino acid 

(D> TOPOLOGY: linear 



30 



(il) MOLECULE TYPE: peptide 



(xi) SEQOBMCE DESCRIPTION: SEQ ID NO: 60: 



Gly Gly Phe Phe Leu Leu Thr Arg He Leu Thr He Pro Gin Ser Leu 
35 1 5 10 15 

Asp Gly Gly Thr Ala Lye Ser Lye Lye Phe Pro ser Tyr Thr Ala Thr 
20 25 30 

40 Tyr Gin Phe 
35 

(.2) INFORMATION FOR SEQ ID NO: 61: 

45 (i) SEQUENCE GEARACTERZSTICS : 

(A) LENGTH: 35 amino acide 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

SO Cii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:61i 
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Gly Gly Leu Ser Glu lie Lys Gly Tal He Val His Arg Lea Glu Gly 
15 10 15 

Val Gly Gly Tbr Ala Lys fier Lys Lys Phe Fro Ser Tyr Thr Ala Thr 
5 20 25 30 

Tyr Gin Phe 

35- 

10' (2) INFORHATION FOR 5EQ ID NO:62: 

(i) SEQUENCE CBARACTERISTICS! 
I <A) LSKGTBs 43 amino acids 

<B) TITPE: amino acid 
15 <D) TOPOLOGY; linear 

(ii) MOLBCDLE TXFE: peptide 

20 

(Xi) SEQUENCE description: SEQ ID NO: 62; 

Gly Gly Gly Ala Tyr Ala Arg cys Pro Asn Gly Tlir hxq Ala Leu Thr 
1 5 10 15 

25 

Val Ala Glu Leu Arg Gly Asn Ala Glu Leu Gly Gly Thr Ala Lys Ser Lys 
20 25 30 

Lys Phe Pro ser Tyr Thr Ala ^r Tyr Gin Phe 

30 35 40 

(2) ZNFOiRHATiaN FOR SEQ ID NO:63: 

(i) SEQUENCE CHARACTERISTICS: 
35 (A) LENGTH: 37 amino acids 

(B) T¥PE: amino aoid 
(D) TOPOLOGY: linear 

(li) NOLSCULB TYPE: psptide 

40 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63: 

45 Gly Gly Lys Lys Gin Tyr lie Lys Ala Asn Ser Lys Phe He Gly lis 

1 5 10 15 

r 

Thr Qlu Leu Oly Gly Thr Ala Lys Ser Lys Lys Phe Pro Ser Tyr Thr 
20 25 30 

50 

Ala Thr Tyr Gin Phe 
35 

(2) INFORMATION FOR SEQ ID NO: 64: 
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(i) SEQUBKCE CKASACTERISTICS: 

(A) LENGTH { 39 aittlno aoids 
(6} TtVBt amino aold 
(0} TOPOLOGY} lliieear 

5 

(ii) )K)LSCULE TYPE: peptide 



10 (xi) SBQUENCS DBSCRIPTZONt SBQ ID NO: 64: 

Gly Gly Lye Lys Trp Val Arg Asp lis lie Asp Asp Phe Thr Aen Glu 
1 5 10 15 

15 6«r 6er Gin Lys Tbr GXy Gly Thr Ala Lys Ser Lys Lys Phe Pro Ser 

20 25 30 

Tyr !Ihr Ala Thr Tyr Gin Phe 

35 

20 

(2] INFORMATION POfi SEQ ID N0t6S: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH t 36 ajaino adds 
25 (B) TYPE: amino acid 

(0} TOPOLOGY; linear 

(ii) llOliECULE TYPE: peptide 

30 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0;6S; 

Gly Gly Lye Lys Asp Val Ser ISir He Val Pro Tyr He Gly Pro Ala 
35 1 5 10 15 

Leu Aen He Val Gly Gly Thr Ala Lye Sar Lys Lys Phe Pro Bar Tyr 
20 25 30 

40 Thr Ala Thr Tyr Gin Phe 
35 

(2) INFORMATION FOR SBQ ID N0r6fi! 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 37 amino aoids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

SO (ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 66: 
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Lye cyB Asn Thr Ala Thr Cys Ala Thr Gin Arg Leu Ala Asn .^e Leu 
1 S 10 15 

Val Bis Sar Bar Asn Aan Phe Gly Ala lie Leu Ser Ser Thr Asn Val 
5 20 25 30 

Gly Ser Asn Thr Tyr 
35 

10 <2) INFORKATION FOR 8EQ ID N0:67: 

(1) SEQtlBNCE CHASACTERI5TICS; 

(A) LEOIGTH: 20 anino acids 

(B) TYPE: amino acid 
15 (D} TOPOLOGY: linear 

(ii) HOLECULE TYPE I peptide 



20 



25 



30 



35 



(xi) SEQXTESrCE DESCRIPTION: BEQ ID NO: 67; 

Lys Cys Asn Thr Ala Thr Cys Ala Thr 61n Arg Leu Ala Asn Phe Lcra 
IS 10 16 

Val Bis Ser sar 
20 

<2) mPOBKATION FOR SBQ ZD NO:68: 

(i) SEQUENCE CHARACTERISTICS: 

(A] LENGTH: 19 aioino acids 

(B) TVPB: anino acid 
(D) T0l>OL0GYi linear 

(li) MOLECULE TYPE: peptide 



40 (xi) SEQUENCE DESCRIPTION: SEQ ZD HO: 68: 

Ser Ser Ash Asn Phe Gly Ala lie Leu Ser Ser Thr Aan val Gly Ser 
1 5 10 15 

45 Asn Thr Tyr 

(2) IKFORMATIOH FOR SEQ ID NO: 69; 

50 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 



5 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:69s 

Gin Leu Gly Pro 61n Gly Pro Pro His Leu Val Ala Asp Pro Ser Lye 
1 . S 10 15 

10 Lye Gin Gly Pro Trp Leu Glu 6lu Glu Glu Glu Ala Tyr Gly Trp Met 

20 25 30 

Aep Phe 

15 

(2) INFORMATION FOR 6EQ ID NO: 70: 

(i) SEQUENCE CHARACTEEUBTICS: 
(A) LENGTH: 22 amino aoide 
20 (B) TYPE: amino acid 

(0} TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

25 

(xi) SEQUENCE DESCRIPTION: SE^ ID NO: 70: 

Gin Leu Gly Pro Gin Gly Pro Pro His Leu Val Ala Asp Pro Ser Lye 
30 1 S 10 15 

Lye Gin Gly Pro Trp Leu 
20 

35 (2) INFORMATION FOR SEQ ID NO: 71: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 18 asiino acids 

(B) TYPE: amino acid 
40 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



45 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0t71t 

Gin Leu Gly Pro Gin Gly Pro Pro His Leu Val Ala Asp Pro Ser Lye 
IS 10 15 

SO 

Lye Gin 

(2) INFORMATION FOR SEQ ID K0:72: 
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(1) SGQDENCE CHAK&CTERI8TICS: 

(A) LBSQTSt 9 amino, acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) KOLECULE TYPE: peptide 



10 (xi) 8BQUSNCB DESCRZPTZOM: SBQ ID 110:72: 

Gin Leu 61y Pro Gin 61y Pre Pro His 

15 (2) ItfFOBKKIlON FOR 8EQ ID 110:73: 

(i) SEQUENCE CBARACTERISTXCS: 
(A) LENGTH: 11 amino aoids 
(b) TYPE: anino acid 
20 (D) TOPOLOGY: linear 

(ii) MOLBCOLE TYPE: peptide 



25 



30 



40 



SO 



(Xi) SEQUENCE DESCRIPTION; SEQ ZD HO: 73: 

Qln Leu Gly Pro Gin Gly Pro Pro Pro Pro Pro 
1 5 10 



(2) INFORMATION FOR SEQ ID N0:74: 

(i) SBQX7ENCB CHARACTERISTICS: 
35 (A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74: 

45 Gin Gly Pro Trp Leu Glu Glu Glu Glu Glu Ala Tyr Gly Trp Het Asp 
15 10 15 



Phe 



(2) INFORMATION FOR SSQ ID NO: 75: 

(1) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 12 amino aoids 



- 135 - 



2/14/05, EAST Version: 2.0.1.4 



wo 94/25060 FCT/DS94/M832 



(BJ TYPE: amino. acid 
(0} TOPOLOGY j linear 

{ii} MOLECULE TYPE: peptide 

5 

(Xi) SEQUENCE DESCRIPTION; SEQ ID NO: 75: 

10 Gin Gly Pro Trp Leu Glu Glu Glu Glu Glu Ala Tyr 
15 10 

(2) INFOSK&TION FOR SEQ ID N0t76« 

15 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino aoids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

20 (ii) KOLECDLE TYPE: peptide 



25 



30 



35 



(xi) SEQUENCE DESCRIPTION: SEQ ID M0:76: 

Gin Gly Pro Trp Leu Glu Glu Glu 

1 5 

(2) INFORMATION FOR SEQ lO NO: 77: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) HOLBCDLE TYPE: peptide 



40 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 77: 

Val Pro Leu Pro Ala Gly Gly Gly Thr Val Leu Thr Lys Met. Tyr Pro 
.1 5 10 15 

45 Arg Gly Asn His Trp Ala Val Gly His Leu Met 

20 25 

(2) INFORMATION FOR SEQ ID NO: 78: 

50 (1) SEQUENCE CHARACTERISTICS: 

<A} LENGTH: 10 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 
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(11) HOLECOLE TVPEt paptids 



5 (Xl) 8£QUBNCS 0S8CRIPTI0H: Si!Q ID 110:78 1 

61y Asn His Trp Ala Val Oly His Leu Net 
15 10 

10 {2} IKFORHATION FOR BEQ ID NO: 79: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 ami»o aoids 

(B) TYPE: amino aoid 
15 (0} TOPOLOGy: linear 

(ii) HOLECULE TYPE: p^ide 



20 



25 



(Xi) SEQUENCE DESCRIPTKm: SEQ ID NO; 79: 

Lys Thr Lys Gly Ser 61y Fhe PhB Val Phe 
15 10 

(2) INFORMATION FOR SEQ ID NO: 80: 



(i) SEQUENCE CHARACTERISTICS: 
, (A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(D) TOPOLOGY: linear 

(ii) HOLECULE TYPE: peptide 

35 (iae) FEATORB: 

(A) NAHE/KEY: Hodified-site 

(B) liOCATION: 7 

(D) OTHER INFORMATION: /note- "A0.50;E0.50*' 

40 (ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 11 

(D) OTHER INFORMATION: /note= •'S0.25;N0.25;K0.35;R0.25" 

45 (ix) FEATURE: 

(A) HAMB/KEY: Hodified-site 

(B) LOCATION: 13 

(D) OTHER INFORMATION: /note- "TO.34;V0.33;AO.33« 

50 (ix) FEATURE: 

(A) NAME/KEY: Kodif ied-site 

(B) LOCATION: 14 

(O) OTHER INFORMATION: /note- "AO. 50; BO, 50" 
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(i)£) FEATURE: 

(A) NAME/KEY: Hodl£led-site 

(B) LOCATIONS 15 

(D) OTHER tmOSmkllOTSli /note^ "GO. 50; DO. 50" 

(ix) FEAT1]SE: 

(A) NAME/KEY t Modif ied-slte 

(B) LOCATION t 17 

(D) OTHER ZNFORMATIOM: /note* "Q0»34;£0,33 ;S0.33" 

(ix) FEATURES 

(A) NAHE/KSY: Hodif ied-site 

(B) LOCATION: 18 

(D) OTHER INFORKATIONl /note^ "1I0.50;X0.50*> 

(ix) FEATURE: 

(A) NAHE/KEY: Modified-slte 

(B) LOCATION: 21 

(D) OTHER INFORHATION; /nota- "T0.34;V0.33fK0. 33« 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 22 

(D) OTHER INFORMATION: /note» "TO. 34;A0.33;V0.33« 



(xi) SEQusercE description: seq id NO: 80: 



Glu Phe Oln Hat Gly Ala Ala Pro Thr The 6er Asp Thr Ala Gly Leu 
30 1 5 10 15 

Gin Asn Asp Pro Thr Thr Asn Val Ala Arg 
20 25 

35 (2) INFORMATION FOR SEQ ID NO: 81: 

(i) SEQUENCE CHftRACTS3lISTICS{ 

(A) LENGTH: 24 amino aolda 

(B) TYPE: asdno acid 
40 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

45 (ix) FEATURE: 

(A) NAME/KEY: Modified-site 

(B) LOCATION: 6 

(D) OTHER INFORMATION: /note* "A0.50 ;D0. 50" 

50 (ix) FEATURE: 

(A) NAHE/RBY: Kodif ied-4ite 

(B) LOCATION: 11 

(D) OTHER INFORMATION: /note> "TO. 34; AO. 33 ;S0. 33" 
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(Ix) FEATURE; 

(A) NAME/KEXi Modified-site 

(B) LOCATION: 12 

(D) OXUSR INFORMATION: /note*- "T0.34;D0.33;S0.33" 

(ix) FEATDBE: 

(A) KAHE/K£}f: Modif Ud-site 

(B) LOCATION: 15 

(O) OTHER INFORMATIONS /not«e "AO* 50/80. 50" 

(ix) FEATURE: 

(A) NAME/KRy: Modif ied-Bittt 

(B) LOCATION: 16 

(D) OIHSR INFORMATION: /note- »A0.34?T0.33;V0.33*« 

(ix) FBATURD: 

(A) NAHB/KEK: Kodified-site 

(B) LOCATION: 19 

(D) OTHER INFORMATION: /nof^ "S0.50;T0.50" 

(ix) FEATURE: 

(A) NAME/KEY: KOdififtd-Bitft 

(B) LOCATION: 21 

(D) OTHER INFORMATI(»f: /note- "L0.50;C0.50«* 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 81: 

30 61u Phe 61n Met 61y Ala Lye Pro Thr Ttar Thr Tbr fily Aen Ala Ala 
15 10 15 



Ala Pro Ser Ihr Leu Thr Ala Arg 
20 

(2) INFORMATION FOR SBQ ID NO: 82: 



(i) SEQUENCE CHARACTHRISTICS: 
(A) LENGTH: 25 anino aoids 
40 (B) TYPE: amino aoid 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 82: 



6lu Phe 61u Met Gly Glu Ala Leu Ala Gly Ala Ser Sly Aen Thr Thr 
50 1 5 10 15 

Ser Thr Leu Ser Lye Leu Val Glu Arg 
20 25 



- 139 - 



2/14/05, EAST Version: 2.0:i.4 



INFOBKATZON FOR SEQ 10 NO: 83: 
(i) SEQUENCE CHARACT^STICS: 

(A) LBNGTBt 26 amino acldB 

(B) TYPB: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(ix) FEATURE: 

(A) NAME/KEY: Kodified-Bita 

(B) LOCATION; 6 

(D) OTHER ZHFORKATZON: /note- "Q0.50;K0.5D" 

(ix) FEATURE: 

(A) KAME/KEY: Hodlfied-site 

(B) LOCATIOK: 7 

(D] OTHER INFORMATION: /not9= "S0*34;AO. 33;Y0»33" 

(ix) FEATURE: 

(A) NAHE/KEY: Modif ied-site 

(B) LOCATION: 8 

(D) OTHER INFOiasATION: /note- "SO.50rTO.50" 

(ix) FEATURE: 

(A) NAME/KEY t Uodif ied-8ite 

(B) lOGATZON: 9 

(D) OTHER INFOSKATION: /note- 

*'M0.20r*S0.20;G0.20;D0.20;K0.2D" 

(ix) FEATURE: 

(A) NAKE/KEY: Modif ied-site 

(B) LOCATION: 11 

(D) OTHER IMFORHATIOH: /note- »N0.50;D0. 50" 

(ix) FEATURE: 

(A) NAME/KEY: Kodif led-site 
(5) LOCATION: 14 

(D) OTHER IKPORHATION: /note*» "KO.SOiND.SO" 

(ix) FEATURE: 

(A) HAHE/KEY: Hodified-eite 

(B) LOCATION: 15 

(0) OTHER INFORMATION: /note- nL0.50;l0.50tt 

(ix) FEATURE: 

(A) NAHE/KEY: Kodif ied-site 

(B) LOCATION: 16 

(D) OTHER INFORMATION: /note- »V0.50|FQ.50« 

(ix) FEATURE: 

(A) NAHE/XEY: Modi£ied-Bite 

(B) LOCATION: 19 

(D) OTHER ZN70RKATI0N: /nete« «T0.34;I0.33fA0.33« 



- 140 - 



2/14/05, EAST Version: 2.0.1.4 



WO94/350tt 



PCT/DS94/04832 



10 



15 



30 



35 



40 



45 



50 



(IX) FB&TUKE: 

(A) NAH£/KEY« Hodlfied-site 

(B) LOCATION: 22 

(D) OTHER INFOiWATIOMx /nota- "MO.SOpDO.SO" 

(ix) FBATtJREx 

(A) NAME/KEY: Modlf iecl-8it« 

(B) LOCATION: 23 

(D) OTMBR IN7QRIIATI0N: /note* '•Q0.34;R0.33;E0.33" 



(Xi) SSQinSNCE DEflCBIPTION: £EQ ID NO: 83: 

Phe Gly Thr Lys Thr Gin Ser 8er Asn Fhe Asn Thr Ala Lys Leu Val 
I 3 10 ' 15 



Pro Aan Thr Ala Leu Asn Gin Ala Val Val 
20 20 25 

(2) INFORMATION FOR SSQ 10 NOt84z 

(i) SEQUENCE CHARACTERISTICS: 
25 (A] LENGTH: 24 anino aaid« 

(B} TYPE: amino add 
(D} TOPOLOGY: linear 



(ii) KOLECULE TYPE: peptide 

(ix) FEATtTRE: 

(A} NAME/KEY: Modif led^site 
(B) LOCATION: 3 

(D) OTHER INFORMATION: /note* "NO. 50; DO. 50" 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 7 

(D) OTHER INFORMATION: /note* <«QO.5O;H0.5O*' 

(ix) FEATURE: 

(A) NAME/KEY: Hodif ied-slte 

(B) LOCATION: 8 

(D) OTHER INFORMATION: /note- "TO. 50; AO. 50" 

(ix) FEATURE: 

(A) NAME/KEY: Hodif ied-site 

(B) LOCATION: 9 

(D) OTHER INFORMATION: /note* "KO. 5O;T0.5O" 

(ix) FEATURE; 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 12 

(D) OTHER INFORMATION: /note« "NO. SO;D0.50" 
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(ix) F£2lTUItS) 

(A) KAME/KEY: Modif ied-site 

(B) LOCATION; 13 

(D) OTBER IKFOBMATIO)}: /note» "S0*50;60.50" 

(Ix) FEATURE: 

(A) NAKE/KEY: Modif led-Blte 

(B) LOCATION: 14 

(D) OTHER IKFORNATZON: /note*- »A0.34;T0.33;KO.-33" 

(ix) FEATURSt 

(A) NAKE/KEY: Hodified-site 

(B) LOCATION: 15 

(D) OTHER INFORMATION: /not«- "FO.SOfLO.SO" 



(3Ci) SEQUENCE DESditlPTIW: 5BQ ID NO: 64: 

20 phe 61y Asn Asn Glu Asn Gin Thr Lys Val Ser Asn 8er Ala Phs Val Pro 

1 S 10 15 



Asn Uet aer Leu Asp Gin Ser Val Val 

20 

(2) INFORMATION FOR SEQ ID NO: 85: 



(1) SEQIJEMCE CHARACTERISTICS: 

(A) LENSni: 25 amino acids 
30 (B) TYPE: axtino aold 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE; peptide 



(ix) FEATURE: 

(A) MAHE/KEY: Hodif ied-slte 
(6) LOCATION! 4 

(0) OTHER INFORMATION: /note» •*H0.50jG0. 50" 

(ix) FEATURE: 

(A) HAHE/KEY: Hodif ied-site 

(B) LOCATION: 5 

(D) OTHER INFORMATION: /note^ •'B0.50;V0.50M 

(ix) FEATURE: 

(A) MAHE/KEY: Hodified-site 

(B) LOCATION: 7 

(D) OTHER INFORMATiONt /note^ "QO.SOfAO.SO*' 

(ix) FEATURE: 

(A) NAME/KEY: Hodified-site 

(B) LOCATION: A 

(D) OTHER INFORMATION; /note- •*X0.34;S0.33;T0.33« 
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(XX} FEilTDSE: 

(A) NJkMB/KEY: Hodified^alt« 

(B) LOCATIOK: 9 

(D) OTHER INFOSKAIION: /not«" »T0.34fKQ.33;Q0.33« 

5 

(iX) FEATURE; 

(A) HAKE/KEY: Nodif ied-slte 

(B) LOCATION: 10 

(D) OTHSR ZNFORKATIOK: /note" »VO.BO;P0.50" 

10 .; 

(Ix) FEATURE: 

(A) NAHE/KEY; HOdif i«a»»il:e 

(B) LOCATIOK: 11 

(D) OTHER IMFORKATION; /note- "KD. 50; AO. 50" 

15 

{ix) FEATURB: 

(A) NAME/KEY: Kodlfied-Bite 

(B) LOCATION: 12 

(D) OTHER INFORMATION: /not«» hA0.34;T0.33;K0.33«' 

20 

(ix) FEATURE: 

(A) HAMS/KEY t Modlfled-site 

(B) LOCATION: 13 

(D) OTHER INFORMATION: /note« '■E0.25;N0.25;D0.25;T0.25<* 

25 

(ix) FEATURE: 

(A) HAHE/KSY: Kodif ied-filte 

(B) LOCATION: 14 

(D) OTHER INFORMATION: /iio1»» •'S0.50;A0.50" 

30 

(ix) FEATURE: 

(A) NAHE/KEY: Hodif ied-site 

(B) LOCATION: 15 

(D) OTHER INFORMATION: /note» «V0.50;I0.50" 

35 

(ix) FSATORE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 18 

. (D) OTHER INFORKATION: /nOte» ttHO.SOf'VO.SOn 

40 

(ix) FEATORBS 

(A) NAME/KEYS Hodified-site 

(B) LOCATION: 19 

(P) OTHER INFORMATION: /note- "SO.SOjQO.SO" 

45 

(ix) FEATURE: 

(A) NAHE/KBY: Modif ied-fiite 

(B) LOCATION: 20 

(O) OTHER INFORMATION: /note= ••FO.S0;LO. 50" 

50 

(ix) FEATURE: 

(A) NAHE/KEY: Hodifled-slte 

(B) LOCATION: 21 

(D) OTHER XHFORNATXQN: /notes "DO.SO/NO.SO** 
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(Ki) SEQUEHCE DESCRIFTIOST: 8BQ ID H0«6S: 

Ph« Oly Asp Aen Glu Asn Gin Lys Thr Val Lys Ala Glu Ear Val Fro 
3. 5 10 15 

Asn Met Ser Phe Asp Gin Sar Val Val 
20 25 

(2) niFORMATlOH FOR 8EQ ID 110:86: 



(i) SEQUENCE CKASACTERISTICS: 
(A) LBNGTIli 30 anlno aaide 
15 (B) TYPE; amino aoiol 

(0) TOPGLOGY : linear 

(ii) HOLECDLE TYPE: p^tide 

20 (ix) FEATDRE: 

(A) NAKE/KEV: Modified-slte 

(B) LOCATION; 1 

<D) OTHER mORMATION: /nete*i "S0.50;L0.50» 

25 (ix) FEATORB: 

(A) NAME/KEY: Modif Isd-site 

(B) LOCATION: 3 

(D) OTHER INFORMATION: /note- »T0.34;E0.33;K0.33" 

30 (ix} FEATURE: 

(A} NAME/KEY: Hodlf ied-site 
(B) LOCATION: 4 

(D) OTHER INFORMATION: /note- "AO. 34; TO. 3 3 ;P0. 33" 

35 (ix) FEATURE: 

(A) NAXB/KEY: Nodif ied-site 
(D) LOCATION: 5 

(D) OTHER IHFORHATION: /note= "I0.50;V0.50« 

40 (ix) FEATURE: 

(A) NAHB/KEY: Hodified-site 

(B) L0CATKH9: 6 

(D) OTHER INFORMATION: /note» '^F0.50;L0.50» 

45 (ix) FEATURE: 

(A) NAME/KEY: Hodified-site 

(B) LOCATION: 8 

(D) 07»ER INFORMATION: /note° "TO^SO/VG* 50" 

50 (ix) FEATURE: 

(A) NAME/KEY: Modifled-site 

(B) LOCATION; 18 

(D) OTHER INFORMATION: /note«» '*A0.50;K0.50** 
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(ix) FEATURE: 

(A) NAME/KEY: Kodlfied-slte 
{B) LOCATIONS 20 

(D) OTHER INFORMATIOK: /nots^ ■■D0.34 ;T0.33 ;E0.33» 

(ix) FEATURE: 

(A) HAHE/KEY: Hodified-site 

(B) LOCATZOM: 22 

(D) OTBiB INFOBMATIOK: /note- "KO.SOfVO.SO" 

(ix) FBATORi:: 

(A) MAMS/KEY; Hadified-slte 

(B) LOCATIOK: 23 

(D) OTHER IMFOSHATIOH: /note- "TO. 34 ;A0, 33; 30, 33" 

(Ix) FEATURE: 

(A) KAME/KEY: Hodified-site 

(B) LOCATION t 24 

(D) OTHER INFORHATIOK: /note= "S0.34;6O.33;NO.33<' 

(ix) FEATURE: 

(A) HAHE/KEY: Hodified-site 

(B) LOCATION: 27 

(D) OTHER IMFORKATIOlf: /note* "60. 50; NO. 50" 

(ix) FEATURE: 

(A) NANS/KEY: Hodified-site 

(B) LOCATION: 28 

(D) OTHER INFORKATION: /aote» "QO.SOjEO.SO" 

(ix) FEATURE: 

(A) NAHE/KEY: Mddifled-site 

(B) LOCATION: 30 

(D) OTHER INFORMATION t /notea "GO.SOf A0.50" 



(Xl) SEQUENCE DESCRIPTION: SEQ ID NO:86: 

40 8er Ala Tbr Ala He Fhe Afip Thr Thr Thr Lea Asn Pro Thr He Ala 
IS 10 15 



61y Ala Oly Asp Val Lys Thr ser Ala Glu Gly Gin Leu Gly 
20 25 30 

(2) INFORMATION FOR S£Q ID NO: 87: 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 31 anino acids 
50 (B) TYPE: ainlno acid 

(D) TOPOLOGY: line^ 

(ii) MOLECULE TYPE: peptide 
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(Ix) PBIkTOBB: 

(A) NAHE/KSlf! Modi£lad-Blte 

(B) LOCATION t 3 

(0) OTHER IMFOBMATXON: /note» •■B0.34;T0.3a;K0.33*' 

5 

(ix) FEATURE: 

(A) HAKE/KEY: Hodif ied-site 

(B) LOCATION: 4 

(D) OTHER INFORMATION: /note- "A0.50;P0.50(i 

10 

(ix) FEATURE: 

(A) MAME/SEY: Hodif led-Bite 

(B) location: 5 

(D) OTHER IHFORKATION: /nater= »ro. SO^VCSO"* 

15 

(Ix) FEATURE: 

(A) NAKE/KBX: KOdified-site 

(B) LOCATION: 6 

(D) OTHER INFORMATION; /note- "L0.50;V0.50" 

20 

(IX) FEATURE: 

(A) NAME/KEY: Modlf ted-site 

(B) LOCATIC»I: 8 

(D) OTHER INFORMATION: /note» »V0.50;I0.50'' 

25 

(ix) FEATURE: 

(A) NAME/KEY: Hodifled-site 

(B) LOCATION: 16 

(D) OTHER INFORMATION: /note«= "A0,50;T0.50" 

30 

(ix) FEATURE: 

(A) NAME/KEY: Hodif ied-site 

(B) LOCATION: la 

(D) OTHER INFORMATION: /note- »K0.50;C0.50" 

35 

(Ix) FEATURE: 

(A) NAME/KEY: Modified-site 

(B) LOCATION: 20 

(D) OTHER INFORMATION; /note" •'S0.34}T0.33;A0.33" 

40 

(ix) FEATURE: 

(A) NAME/KEY: Kodified-Bite 

(B) LOCATION: 22 

(D) OTHER INFORMATION! /note- "VO. 50; AO. SO" 

45 

(ix) FEATURE: 

(A) NAHE/KEY: Hodifled-slte 

(B) LOCATION: 23 

(D) OTHER INFORMATION: /note- «A0.34fS0.33;O0.33*' 

50 

(ix) FEATURE: 

(A) NAMB/KEY: Modified-Blte 

(B) LOCATION: 24 

(D) OTHER INFORMATION: /note» "S0.50;A0.50" 
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(ix) FEA.TORBJ 

(A) NAME/KEY: Hodlfied-Bite 

(B) LOCATION: 25 

(D) OTHER ZNFORtt&TXOMt /not6« n60.50;N0.50tt 

(ix) FEATtlRSt 

(A} KAHE/KEYj Modlfied-site 
(B} IiOCATION: 26 

(D) OTHER INFORMATIffllS /note- "SO; 50;T0.50" 

(ix) FEATURE; 

(A) HAHE/KB¥J Hodif led-site 

(B) liOCATIONJ 27 

(D) OTHER INFORMATIOH: /note- "EO.SO/DO.SO*' 

(ix) FEATURE: 

(A) HAHB/KEY: Hbdified-site 

(B] LOCATIONi 28 

(D) OTHER INFORKATION: /note» f'NO. 50;60.50<' 

(ix) FEATURE: 

(A) KAHE/KEY: MocULfied-site 

(B) LOCATIOK: 29 

(0) OTHER IKFORK&TIOKs /note= "£0. 34;00.33 ;Q0.33*' 

(ix) FEATURE: 

. (A) NAME/KEY: Hodif ied-site 
(B) LOCATION: 30 

(D) OTHER INFQRK&TXOHt /note» "LO, 50; 10. 50" 

(ix) FEATURE; 

(A) NAHE/KEY: Hodif ied-site 

(B) LOCATIOKl 31 

(D) OTHER INFORKATIOK: /notm^ " AO « 50; SO. 50" 



(Xi) SEQtlENCE DESCRIPTION: SBQ IB HOtS?: 



Leu Ala 61a Ala lie Leu Asp Val Xhr Thr Leu Asn Pro Thr lie Ala 
40 1 5 10 15 

GXy Lye Gly Sea: Val Val Ala Ser Gly Ser 61u Asn Glu Leu Ala 
20 25 30 

45 (2) INFOSMATIOH FOR 8BQ ID NOt&Bt 

(i) SEQUENCE CHARACTERISTICS: 

(A] LENC3TH: 24 anino aalde 

(B] TYPE: anitio acid 
50 (D] TOPOLOGY: linear 

(ii) HOLECULE TYPE: peptide 



•* 147 - 



2/14/05, EAST Version: 2.0.1.4 



wo 9405060 



FCT/USM/M832 



10 



15 



20 



25 



30 



35 



40 



45 



(ix} nXTURBt 

(A) KAHE/KEV: Modif isd-flitB 
(B} LOCATION: 1 

(0} OTHER ZNFORM&TIOK: /nottt- "KCSOfTCSC* 

(ix) FEATURE: 

(A) NAHE/KEY: Modif ied-site 

(B) LOCATIOHt 6 

(D) OTHER INFORMATION: /note> "A0.34;K0.33;Q0.33" 

(ix) FSATDRE: 

(A) HAHE/KKt Modlf ied-slte 

(B) LOCATIONt B 

(D) OTHER INFORMATION: /note- "FO.SOlLO.SO" 

(ix) FSATORS: 

(A) NAME/KEY: Hodlf led-slte 

(B) LOCATION: 11 

(D) OTHER INFORMATION; /note- ''D0.34;A0.33;N0.33« 

(ix) FEATURE: 

(A} NAME/KEY: Modifled-site 
(B) LOCATIOKt 12 

(0} OTHER INFORMATION: /note=> "I0.50;L0.50» 

(ix) FEATORB: 

(A) NAME/KEY: Hodified-site 
(B} IiOCATIONt 13 

(0] OTHER INFORMATION! /note* •'T0.50;I0.50» 

(ix) FEATURE: 

(A) NAME/KEY: Hodif led-site 

(B) LOCATION: 14 

(D) OTHER INFORMATION: /note- "AO. 50) SO. 50" 

(ix) FEATURE: 

(A) NAME/KEY: Modified-^ite 

(B) LOCATION: 17 

(D) OTHER INFORMATION; /note- ttEO«5O;D0*5O" 

(ix) FEATURE: 

(A) NAME/KEY: Modlflad-eite 

(B) LOCATION: 24 

(D) OTHER INFORMATION: /note- "D0.50;A0.50" 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68: 

50 Lye Oly Tyif Val Gly Ala eiu Phe Pro Leu Asp lie Thr Ala Gly Thr 
15 10 15 

61u Ala Ala Thr Gly Thr Lys Asp 
20 
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(2) INFORHHTZON FOR 8EQ ID K0:B9: 

(i) SBODEtrCE CHARACTSSISTICS: 

(A) LENGTH t 24 amino aeids 

(B) TVPB: amino ^cid 
(D) TOPOLOGY; linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DBSCEtZPTION: SEQ ID NO!89> 



Lys Gly Tyr Val Gly Ala 6lu Phe Pro Lau Asp Lau Lys Ala Gly Thr 
15 1 5 10 15 

Asp Gly Val Ttir Gly Thr Lys Aap 
20 

20 (2) INFQRKATZON TOR SEQ ID NO: 90: 

[i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH t 32 amino acids 

(B) TYPE: amino aoid 
25 (D) TOPOLOGY: linear 

(ii) H0LEC0L2 TYPE: peptide 



(xl) SSQOBNCE DESCRIPTION: SEQ ID NO: 90: 

GlU Ser Val Gin lie Asn Cys Thr Arg Pro Asn Tyr Asn Lye Arg Lys 
15 10 15 

Arg Xle Ris lie Gly Pro Gly Arg Ala Phe Tyr nir Thr Lys Aan Met 
20 25 30 

(2) INFORMATION FOR SEQ ID M0:91: 

(i) SEQUENCE CHARACTERISTXCS: 

(A) LENGTH: 20 amino aoida 

(B) TYPE: amino aoid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



50 (xi) SEQUENCE DESCRIPTION: SSQ ID NO: 91: 

Aen Ab& Aan Asp Asp Ser Tyr He Pro Ser Ala Glu Lys He Leu Glu 

I 5 10 . IS 
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Phe Val Lys flln 

20 ■ 

(2) INFORKftllON FOR SEQ ZD M0:92: 

5 

(i) SBQUEKCE CHARACTERtSTICS: 

(A) LENGTH: 55 amino aolds 

(B) TYPBi amino acid 
(D) TOPOLOGY: linear 



10 



(ii) MOLECULE TYPE: peptide 



15 (xi) SEQVEKCE DESCRIPTION: SEQ ID NOt92{ 

Lys Cya Asn Tbr Ala Thr eye Ala Thr Gin Arg Leu Ala Aan Flie Leu 
15 10 15 

20 Val Hie Ser Ser Aen Asn Phe Gly Ala He Leu Ser Ser Thr Aen Val Gly 

20 25 30 

Ser Asn Thr Tyr Gly Gly Phe Phe Leu Leu Thr Arg He Leu Thr He Pro 
35 40 45 50 

25 

Gin Ser Leu Asp Gly Gly Thr Ala Lys ser Lys Lys Phe Pro Ser Tyr Thr 

55 60 65 

Ala Thr Tyr Gin Phe 

30 70 

(2) INFOItMATIC^ FOR SEQ ID NO: 93: 

(i) SEQtTENCB CHARACTERISTICS: 
35 (A) LENGTH: 55 amino acids 

(B) TYPE; amino aoid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

40 

(xi) SEQUENCE DESCRIPTION! SEQ ID NO: 93: 

45 Lys Cys Asn Thr Ala Thr Cys Ala Thr Gin Arg Leu Ala Asn Phe Leu 
15 10 15 

Val His Ser Ser Gly Gly Phe Phe Leu Leu Thr Arg He Leu Thr He 
20 2S 30 

50 

Pro Gin Ser Leu Aep Gly Oly Thr Ala Lys Ser Lys Lys Phe Pro ser 
35 40 45 

Tyr Kir Ala Thr Tyr oln Phe 
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(2) INFORMATION FOR SEQ ID NO: 94: 

S (i) SEQUBNCE CHARACTERISTICS: 

(A) LENGTH: 33 amino aolde 

(B) TYPZ: amino acid 
(D) T0P0L06V: linaar 

10 (ii) MOLECULE TYPE: peptide 



(Xl) SEQUENCE DESCRIPTION; SEQ ID NO: 94: 

15 

Thr Ala Lys 6er Lys Lye Phe Pro Ser Tyr Thr Ala Thr Tyr Gin Phe 
15 10 15 

Gly Gly Phe mie Leu Leu Thr Arg He lieu Thr He Pro Gin Ser Leu 
20 20 25 30 

Asp Gly Gly Hie Ser Ser Asn Asn Phe Gly Ala He Lau Ser Ser Thr 
35 40 45 

25 

A«n Val aiy Ser Asn Tbr Tyr 

50 . SS 

30 

(2) INFORMATION FOR SEQ ID N0t95t 

(i) SEQUENCE CEARACTERI8TIC8: 
(A) LENGTH: 63 amino acids 
35 (fi) TYPE: amino acid 

(D) TOPOLOGY: linear . 



40 



(ii) HOLECQLE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:95: 



Gin Leu Gly Pro Gin Gly Pro Pro His Leu Val Ala Asp Pro Ser Lys Lys 
45 1 5 10 15 

Gin Gly Pro Trp Leu Glu Glu Glu Glu Glu Ala Tyr Gly Trp Met Asp Phe 
20 25 30 

SO Gly Gly Phe Phe Leu Leu Thr Arg He Leu Thr He Pro Oln Ser Leu Asp 
35 40 45 

Gly Gly Thr Ala Lys Ser Lys Lys Phe Pro Ser Tyr Thr Ala Thr Tyr Gin 
50 55 60 ' 65 
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(2) INFOSISATION FOR SEQ ID NO: 96: 

5 (1) SEQUENCS CBAR&CTBRISTIC8: 

(A) LEK6TB: 57 amino adds 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

10 (ii) HOLECDIiE TYPE: peptide 



15 



40 



(Xi) SEQUENCE DSfiCRIPTIONt SEQ ID K0:96: 

GXn Leu Gly Pro Gin Gly Pro Pro His Leu Val Ala Aep Pro Ser Lys 
IS 10 15 



Lys Gin Gly Pro Trp Leu Gly Gly Phe Phe Leu Leu Thr Arg lie Leu 
20 20 25 30 

Thr lie Pro Gin 8er Leu Asp Gly Gly Thr Ala Lys Ser Lys Lys Phe 
35 40 45 

75 Pro Sex Tyr Ittir Ale Thr Tyr Gin Phe 
50 55 

(2) INFOBHATIOK FOR SEQ ID MO! 97: 

30 (1) SEQOENCE CHARACTBBIBTICS: 

(A) LENGTH: 53 asilno acide 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

35 (11) HOLECDLE TYPE: peptide 



(xi) SEQUENCE DBSCRXPTlONt SEQ ID NO:97> 

Qln Leu Oly Pro Gin Gly Pro Pro His Leu Val Ala Asp Pro Ser Lys 
1 5 10 15 



Lye Gin Gly Oly Phe Phe Leu Leu Thr Arg lie Leu Thr He Pro Gin 

45 20 25 30 

Ser Leu Asp Gly Gly Thr Ala Lys Ser Lys Lys Phe Pro Ser Tyr Thr 
35 40 45 

50 Ala Thr Tyr Gin Phe 
50 

(2) I19FOEISATI017 FOR SEQ ID NO: 98: 
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(1) SEQXIBNCB characteristics: 

(A) LENGTH: 44 amifio aaids 

(B) TYPE: amino acid 
(D) XOPOIiOOy: linear 

(ii) MOLECULE TYPE: peptide 



10 (xi> SEQUENCE DESCRIPTION: 8EQ ID KO:98$ 

Gin Leu 6ly Piro Gin Gly Pro Pre His Gly Gly Phe Phe Leu Leu Tbr 
1 5 10. 15 

15 Arg He Leu Thr He Pro Gin Ser Leu Asp Gly Gly Tbr Ala Lys Ser 

20 25 30 



20 



30 



45 



Lye Lys Phe Pro ser Tyr Thr Ala Tlir Tyr Gin Me 

35 40 
(2) IKFORNATION FOR SEQ ID NO: 99: 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 50 amino acids 
25 (B) TYPE: amino aaid 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID N0:99x 



Thr Ala Lys Ser Lys Lys Pbe Pro Ser Tyr Thr Ala Thr Tyr Gin Phe 
35 1 5 10 IS 

Gly Gly Pbe Phe Leu Leu Tbr Arg Il« Leu nir He Fro Gin Ser Leu 
20 25 • 30 

40 Asp Gly Gly Gin Gly Pro Trp Leu Glu Glu Glu Glu GIu Ala Tyr Gly Trp 
35 40 45 



. Ket Asp Phe 
80 

(2) INFORMATION FOR SEQ ID NO: 100: 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 45 amino acids 
50 (B) TYPE: amino acid 

(D) TOPOLOGY: linear 

(ii) KOLECULE TYPE: paptide 
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(Xl) SEQUENCE OEBCRZPTION: SEQ ID NO: 100: 

Tbr Ala Lys Sex Lya Lys ?h» Pro Ser Tyr Itar Ala IHar Tyr ein Phe 
5 1 5 10 15 

Gly Gly Pbe Phe Leu Leu Htxr Arg He Leu Tbr He Pro Gin ser Leu 

20 25 3D 

10 Asp Gly Gly Gin Gly Pro Trp Leu 61u Glu Glu Glu Glu Ala Tyr 
35 40 45 

(2) INFOSHATION FOR SEQ ID HO: 101: 

15 (1) 8BQXTEKCE CBMtACTERISTICS: 

(A) LENGTH; 62 ennitio acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

20 (ii) MOLECOLE TYPE: peptida 



25 



50 



(xi) SEQUENCE DESCRIPTION: SSQ ID NO: 101 : 

Val Pro Leu Pro Ala Gly Gly Gly Xhr Val Leu Ttar Lya Met Tyr Pro 
1 5 10 15 



Ar9 Gly Asn His Trp Ala Val Gly Hie Leu Met Gly Gly Phe Phe Leu 
30 20 25 30 

Leu Thr Arg He Leu Thr He Pro Gin Ser Leu Asp Gly Gly Thx Ala 
35 40 45 

35 Lys Ser Lye Lye VhB Pro Ser Tyr Thr Ala Thr Tyr Gin Phe 
SO 55 60 

(2) INFQRM2^TI0N FOR SEQ ID NO: 102 1 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 43 amino acide 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

45 (11) KOLECULE TYPE: peptide 



(xi) 8BQUENCB DBSGRIPnON: SEQ ID NO: 102: 

Thr Ala Lye Ser Lys Lye Phe Pro Ser Tyr Thr Ala Thr Tyr Gin Phe 
IS 10 15 

Gly Gly Phe Phe Leu Leu Thr Arg Tie Leu Thr He Pro Gin Ser Leu 
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20 . 25 ^ 30 

Aep Gly Gly Gly Asn Bis Trp Ala Val Gly Hi« ZiBU Mat 
35 40 45 

5 

(2) INFORKATIOM FOR SEQ ID NO: 103: 

(i) SBQUSNCE CBARACTERXSnCS: 
(A) LENGTH: 45 amino acids 
10 (B) TYPE: amino acid 

(D) TOPOLOGY: linear 



15 



(ii) nOLECULE TYPE: paptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 103: 



Lys thx Lys Gly Ser Gly Phe Phe Val Phe Gly Gly Phe Phe Leu Leu 
20 1 5 ' 10 15 

Thr Arg He Leu Thr He Pro Gin Ser Leu Asp Gly Gly Thr Ala Lye 
20 25 30 

25 Ser Lys Lys Phe Pro Ser Tyr Thr Ala Thr Tyr Gin Phe 
35 40 45 

(2) INFORMATION FOR SEQ ID NO: 104: 

30 (i) SEQUENCE CHARACTBtlSTICS : 

(A) LEHGTB: 33 amino acids 

(B) TYPE: amino .acid 
(D) TOPOLOGY: linear 

35 (ii) MOLECULE TYPE: peptide 



40 



{sci} SEQUENCE DESCRIPTION: SEQ ID NO: 104: 

Thr Ala Lys Ser Lys Lys Pbe Pro Ser Tyr Thr Ala Thr Tyr Gin Phe 
15 10 15 



Gly Gly Phe Phe Leu Leu Thr Ar? He Leu Thi He Pro Gin Ser Leu 
45 20 25 30 

Asp Gly Gly Lys Thr Lys Gly Ser Gly Phe Phe Val Phe 
35 40 45 

50 

(2) INFORMATION FOR SEQ ID NO: 105: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 63 anino acids 
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(B) TYPE: anino acid 
(D) TOPOLOGY: linear 

(ii) HOLBCDLS TYPE: peptide 

S . 

(ix) FEATUBB: 

(A) NAME/KEY: Hodlf ied^aite 

(B) LOCATION: 7 

10 (D) OTHER INFORMATION: /note- "AO.SOfBO.SO" 

{ix) FEATURE: 

(A) NAKB/KSYi Modlf ied-slte 
(B} LOCATION: 11 

15 (D) OTHER INFORMATION: /notee "S0.2S;N0.25;K0*25;R0«25i* 

(ix) FEATURE: 

(A) NAME/KEY: M0di£ied-6ite 

(B) LOCATION: 13 

20 (D) OTHER INFORMATION: /note* •'T0.34/VD«33 ;A0«33O 

(ix) FEATURE: 

(A) NAME/KEY: Hodified-fiite 

(B) LOCATION: 14 

25 (D) OTHER INFORMATION: /note- "AO. 50; BO. 50" 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-sits 

(B) LOCATION: 15 

30 (D) OTHER INFORNATION: /notes "SD.SO/OO.SO" 

(ix) FEATURE: 

(A) NAHE/KEY: Hodif ied-slta 

(B) LOCATION: 17 

35 (D) OTHER INFORMATION: /note> «QD.34;E0.33 ;S0.33*' 

(ix) FEATURE: 

(A) NAME/KEY: Hodif ied-site 

(B) LOCATION: IB 

40 (D) OTHER INFORMATION: /note* Vl^O^SOfKO.SO" 

(ix) FEATURE: 

(A) NAME/KEY: Modified-slte 

(B) LOCATION: 21 

45 (D) OTHER INFORMATION: /notB= "T0.34;V0. 33 ;X0. 33" 

(ix) FEATURE: 

(A) NAME/KEY: Modified-site 

(B) LOCAT ION: 22 

50 (D) OTHER INFORMATION: /not&= "T0.34;A0.33 ;V0.33" 

(Xi) SEQUENCE DESCRIPTION; SEQ ID NO: 105: 
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Glu Phtt Gin Met Gly Ala Ala Pro Tbr Thr Sar Asp Thr Ala Gly Leu 
15 10 15 

Gin Asn Aap Pro Thr Tbr Asn Val Ala Axg Gly Gly Phe Phe Lau Lou 
5 20 25 30 

Thr Arg I la Lau Thr Gly Gly lie Fro Gin Sar Leu Aap Gly Gly Ttir 
35 40 45 

" 10 Ala Lya Ser Lys Lys Pbe Pro 6er Tyr Thr Ala Thr Tyr Gin Phe 
50 55 60 

(2) INFOBKATION FOR SEQ ID K0:106: 

15 (1} SEQUENCE CHASACTEEilSTICS: 

(A) LENGTH: 59 amino acids 

(B) TYPE; amino aoid 
(D) TOPOLOGY: linear 

20 (ii) XOLBCULB TYPE: p^ide 

(ix) FEATURE: 

(A) NAHB/KEY; Hodified-site 
25 (B) LOCATION t 6 

(D) OTHER INFORUATIOH: /note- •'A0.50;D0.50»> 

(ix) FEATURE: 

<A} maSB/KSXt Hodified-site 
30 (B) LOCATION: 11 

(D) OTHER INFORMATION: /note» •*T0.34;A0.33780.33*' 

(ix) FEATURE: 

(A) NAME/XZY: Nodified-aite 
35 (B) L OCAT IOKx 12 

(D) OTHER INFORMATION: /note= •iT0.34;DO.33;SD.33** 

(ix) FEATURE: > 

(A) NAME/KEY: MOdifled-eita 
40 (B) LOCATIONS 15 

(D) OTHER INFORMATION: /note- "A0.50;8O,Son 

(ix) FEATURE: 

(A) NAME/KEY: Hodified-aite 
45 (B) LOCATION: 16 

(D) OTHER INFORMATION: /note* «A0.34;T0*337V0.33'' 

, (ix) FSATORS: 

(A) NAME/KEY: Hodif iad-cite 
50. (B) LOCATION: 19 

(D) OTHER INFOIOIATION: /note- "S0.50;T0,S0" 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-slte 
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(B) XjOCATION: 21 

(D) OTHER INFOKM/kTION: /note- nlO.SOjCO.SO** 

5 (Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 106: 

61u Pbd Gin Hdt 61y Ala Lys Pro Thr Thr Thr Thr 61y Aen Ala Ala 
15 10 15 

10 Ala Pro S«r Thr Leu Thr Ala Arg Gly 61y Phe Phe Leu L»\x Thr Arg 

20 25 30 

He Leu Thr He Pro Gin Ser Leu Asp Gly Gly Thr Ala Lys Ser Lye 
35 40 45 

15 

Lys Phe Pro Ser Tyr Thr Ala Thr Tyr Gin Phe 
50 55 

(2) INFOKHATION FOR 8BQ ID NOtlOTt 

20 

(i) SEQUENCE CHftRACTBRISTICS: 

(A) LENGTH: 60 amino acide 

(B) TVPEi amino acid 
(D) TOPOLOGY: linear 



25 



(li) HOLECOLE I¥PE: peptide 



30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 107: 

Glu Phe Glu Met Gly Glu Ala Leu Ala Gly Ala Ser Gly Aan Thr Thr 
I S 10 15 

Ser Thr Leu Ser Lye Leu Val Glu Arg Gly Gly Phe Phe Leu Leu Thr 
35 20 25 30 

Arg He Leu Thr He Pro Gin Ser Leu Asp Gly Gly Thr Ala Lys Ser 
35 40 45 

40 Lys Lys Phe Pro Ser Tyr Thr Ala Thr Tyr Gin ^e 
50 55 60 

(2) INFOSHATIOH FOR SEQ ID NO: 108: 

45 (i) SEQUENCE CHftBACTERlSTICS: 

(A) LENGTH: 61 amino aoids 

(B) TYPE: amino acid 
(D) TOPOLOGX; linear 

50 (ii) HOLBCDLE TYPE: peptide 

(ix) FEATDRE: 

<A) MANS/KEY: Kodif ied-site 
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(B) LOCUTION t 6 

(D) OTHER INFORMI^ZON: /note" "QO.SOfKO.SO" 

(Ix) FCATDRB: 

(A) NAME/KEY: Kodified-slte 

(B) LOCATION: 7 

(D) OTHER ZKFORMATXOK: /note- "S0.34;A0.33;y0.33" 

(ix) FEATURE: 

(A) NAHB/REY: Modlf led-slte 

(B) LOCATION! 8 

(D) OTHER INFORKATZOH: /note= "SQ.50;T0.50» 

(ix) FEATURE: 

(A) NAHE/KSY: HocULf led-fiite 

(B) LOCATION: 9 

(D) 01!HER INFORKATIONt /note<" 

■']9C.20;S0.20;G0.2D;00.20;K0.20*' 

(Ix) FEATURE: 

(A) NAME/KEY: Hodif ied-site 

(B) LOCATION: 11 

(D) OTHER INFORMATION: /note^ "NO. 50; DO. 50" 

(ix) FEATURE 1 

(A) NAME/KEY : Modif ied<*0ite 

(B) LOCATION: 14 

(D) OTHER INFORMATION: /note-° "K0.50;K0.50" 

(ix) PEATDRB: 

(A) NAME /KEY: Hodif ied-site 

(B) LOCATION: 15 

(D) OTHER INFORMATION: /note° ••L0.50;I0.50" 

(ix) FEATURE: 

(A) NAHE/kBy: Modified-^site 

(B) LOCATION: 16 

(D) OTHER INFORHATION: /note- hV0.50;F0.50" 

(ix) FEATURE: 

(A) MAKE/KEY: Nodif led-site 

(B) , LOCATION: 19 

(D) OTHER INFORMATION: /note- ■*T0.34;ID*33|A0*33" 

(ix) FEATURE: 

(A) NAME/KEY: Modlf ied-aite 

(B) LOCATION; 22 

(D) OTHER INFORHATION: /note- "N0.50;D0.50«' 

(Ix) FEATURE; 

(A) NAME/KEY: Hodif isd-eite 

(B) LOCATION: 23 

(D) OTHER INFORMATION: /note- "Q0.34;R0.33;E0.33*' 
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(Xl) SEQUmCB DESCRXFTIOH: 8SQ ID llO:l08: 

61y Thr LyB Thr Gin Ser Ser Asn Pbe Asn Thr Ala Lys Leu val 
1 5 10 15 

5 

Pro Asn Thr Ala Leu Asn Gin Ala Val Val 61y Gly Phe Phe Leu Leu 
20 25 30 

Thr Ar9 Xle Leu Ihr Zle Pro 61n Ser Leu Asp eiy 61y Thr Ala Lys 
10 35 40 45 

Ser Lys Lys Phe Pro Ser Tyr Thr Ala Thr Tyr 61n Phe 
50 55 60 

15 (2) INFORMATION FOR 8EQ ID KOI 109 2 

(i) 66QUEKCE CHABACTEBISTICS : 

(A) LENGTH: 57 amino acids 
(B> TYPBi amino acid 
20 (D) TOPOLOGY: linear 

(ii) KOLECDLE TYPE: peptide 



(ix) FEATURE: 

(A) NAUE/KEY: HOdif ied-site 

(B) LOCATION: 3 

(D) OOBER lNFa»a.TI<»It /note^ •■H0.50;D0.50" 

(ix) FEATURE: 

(A) NAME /KEY: KOdif ied-sits 

(B) LOCATION: 7 

(D) OTHER INPORK&TION: /note- "Q0.50?H0. 50" 

(Ix) FEATURE: 

(A) NAKE/KEY: Modif ied-site 

(B) LOCATIC»I: 8 

(D) OTHER INFORK&TIOH: /nots- <*T0. 50;A0.50«> 

(ix) FEATURE: 

(A) NAME/KEY: Modified-slte 

(B) LOCATION: 9 

(D) OTHER IMFORHATION: /note- '>K0.50;T0.50" 

(ix) FEATURE: 

(A) NAME/KEY: Modified^site 

(B) LOCATION: 12 

(D) OTHER INFORMATION: /note- "NO. 50; DO. 50" 

(ix) FEATURE! 

(A) KAHB/KEY; Hodlfied-site 

(B) LOCATION* 13 

(D) OTHER INFORMATION: /note^ "60.50 fGO, 50" 
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10 



25 



35 



40 



45 



50 



(ix) FEATURE: 

(A) NAKE/RBT: Hodified-site 

(B) LOCATION ( 14 

(D) OTHER mFORHATIOH: /note- "AO. 34;T0.33 ;K0.33» 

(ix) FEATORE: 

(A) lUXE/KS^T: Modi£i«d-6itft 

(B) LOCATION: 15 

(D) OTHER INPCffiHATIOKl /nolitt- hf0.50;L0.50« 



(Xi) SBQDBNCB DESCRIFTZOMt SEQ ZD KO:109t 



Phe Oly Asn Asn 61u Asn 61n Thr Lys Val Ser Asn Ser Ala Fhe Val 
15 1 5 10 15 

Pro Asn Met Ser Leu Asp 61n Ser Val Val aiy 61y ^e Phe ^eu Leu 
20 25 30 

20 Thr Arg He Leu Thr He Pro Gin Ser Leu Asp Gly Gly Thr Ala Lys 
35 40 45 



Ser Lys Lys Phe Pro Ser Tyr Thr Ala Gin Phe 
50 55 

(2) INFORMATION FOR SEQ ID NO: 110: 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 60 anlno acids 
30 (B) TYPE: amino aoid 

(D) TOPOLOOYz linear 



(ii) HOLBCULE TYPE: peptide 



(ix) FEATURE: 

(A) NAME/KSy: Modif ied-site 

(B) LOCATION: 4 

(D) OTHER INFORMATION: /note<- "NO. 50;G0.50" 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-slta 

(B) LOCATION: 5 

(D) OTHER INFORMATION: /note- hE0.50;V0.50" 

(ix) FEATURE: 

(A) NAKE/KBY: Madlfied^site 

(B) LOCATION: 7 

(D) OTHER INFORMATION: /note- "QO.SOf A0.5Q*' 

(ix) FEATURE: 

(A) NAME/KEY: Modlf ied^'site 

(B) LOCATION: 8 

(D) OTHER INFORMATION: /note» ''K0.34;S0.33;T0.33>' 
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(ix) FE;^Tt]RE: 

(A) NAME/KEY: Modifled-alte 

(B) LOCATION: 9 

(O) OTHER XNFORWkTIONi /note- "T0.34;K0.33;Q0.33" 

5 

(ix) FEAIORB: 

(A) NAKE/KBY: Hodifiad-aite 

(B) LOC&TZOKr 10 

(D) OTHER INF08MA.TI0N; /notef= "VO.SOfPO.SO" 

10 

(ix) FEATURE: 

(A) NAHE/KEY: Modified-8it« 

(B) LOCATIOH: 11 

(D) OTHER ZMFORKATZON: /notem mkO^SOjAO.BO" 

15 

(ix) PBATDREt 

(A) 1UHE/RE¥: Hodifi«d-0ita 

(B) LOCATION i 12 

(D) OTHER INFORHATIOH: /note=» "A0.34;T0.33;K0.33t 

20 

(ix) FEATURE: 

(A) NAMB/KSys Kodifiad-Bite 

(B) LOCATION: 13 

(0) OTHER INFORMATIOlf: /ZU>te^ *>S0.25;N0.2S;D0«25jT0.25H 

25 

(ix) FEATURE: 

(A) NAMS/KBYt Modified-site 

(B) LOCATION: 14 

(D) OTHER INFORHATION: /note» •>S0.50;A0.SO" 

30 

(ix) FEATURE: 

(A) NAKB/KBY: Hodif ied^site 

(B) LOCATION: IS 

(D) OTHER INFORMATION: /note- «V0: SOpIO.SO" 

35 

(ix} FEATURE: 

(A) NAKB/KEY: Hodifled-eite 

(B) LOCATION: 18 

(D) OTHER INFORMATION: /note" "K0.50;VO,50" 

40 

(ix) FEATURE: 

(A) NAME/KEY: Modified-slte 

(B) LOCATION: 19 

(D) OTHER INFORHATION: /note*> "SO.SO^'QO.SD" 

45 

(ix) FEATURE: 

(A) NAHE/KEY: Nodified-site 

(B) LOCATION; 20 

(D) OTHER INFORKATION: /note= "F0.50;LO,50» 

50 

(ix) FEATURE: 

(A) NAME/KEY: Modified-slte 

(B) LOCATION: 21 

(D) omER INFORHATION: /note» "D0,50;N0.50» 
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(Xi) SEQUENCE DESCRIPTION: SfiQ ID NO: 1102 

Phe 61y Asp Asn 61u Asn Gin I^s Thr Val Lys Ala OIu Ser Val Pro 
5 1 5 10 15 

Asn Met Ser Phe Asp 61a Ser Val Val 61y Oly PhB Phe Leu Leu Tlir 

20 25 30 

* 10 keg lie Leu Thr lie Pro Gin Ser Leu Asp 61y Gly Thr Ala Lys Ser 

35 40 45 



15 



25 



30 



35 



40 



45 



50 



Lys Lys Phe Pro Ser Tyr Thr Ala Thr Tyr Gin ^e 
50 55 €0 

(2) INFORMATION FOR SBQ ID NO: ill: 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 65 amino acids 
20 (B) TVPB: attino aoid 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 



(ix] FBATURB: 

(A) NAME/KEY: Hodif ied-site ■ 

(B) LOCATION: 1 

(D) OTHER INFORMATION: /note» ••S0.50;L0.50<' 

(ix) FEATURE: 

(A) NAME/KEY: Hodif ied-eite 

(B) LOCATION: 3 

(D) OTHER INFORMATION: /note- "TO. 34;B0. 33;K0. 33» 

(ix) FEATURE: 

(A) NAME/KEY: Modified-site 
. (B) LOCATION: 4 

(D) OTHER INFORMATION: /note- "AO. 34;T0. 33;P0.33M 

(ix) FEATURE: 

(A) NAME/KEY: Modified-site 

(B) LOCATION: 5 

(D) OTHER INFORMATION: /note- "I0.50;V0.50« 

(ix) FEATURE: 

(A> NAME/KEY: Nodified-site 

(B) LOCATION: 6 

(0) OTHER INFORMATION: /note- "F0.50;L0.50'* 

(ix) FEATURE: 

(A) NAME/KEY: Modified-sitB 
(B} LOCATION: 8 

(D) OTHER INFORMATION: /note- »T0.50}VO.SO» 
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(Ix) FEATCRS: 

(A) HAKE/KEY: Hadified-site 

(B) LOCATIOK! 18 

(D) OTHER ZKFORMATION: /note^ "AO.SOlKO.BOi* 

(ix) FEATURE: 

(A) NAHE/KSY: Modified-flita 

(B) LOCATION: 20 

P) OTKER ZHFORMATION: /note" "D0.34;T0.33 jBO.SS" 

(ix) FEATORE: 

(A) NAME/ KEY: Hodified^site 

(B) LOCATION: 22 

(D) OTHER ZNFOSKlkTION: /note* "KO.SOfVO.SO" 

(ix) FEATURE: 

(A) NAME/KEY: Hodifled-slte 

(B) LOCATION: 23 

(D) OTHER INFORKATIOKT: /note= "T0.34;A0.33;80.33** 

(ix) FEATCSEt 

(A) NAHE/KSY} Modified- site 

(B) LOCATION: 24 

(D) OTHER INFOIOIATION: /note» "50.34;60.33;N0.33" 

(ix) FEATURE: 

(A) KAHE/KBV: Modi£lAd-Bitd 

(B) LOCATION: 27 

(D) OTHER INFORHATION: /note- ''G0.50;N0.50« 

(ix) FEATURE: 

(A) NAME/KEY: Modified-site 

(B) LOCATION: 28 

(D) OTHER INFORMATION: /Jlote« "QO.SOfBO.SO" 

(ix) FEATURE: 

(A) NAME/KEY: Hodif ied-sita 

(B) LOCATION: 30 

(D) OTHER INFORKATION: /note<» "60. SO; AO. 60" 



(xi) SEQUENCE DESCRIPTION: SEQ 10 N0:111: 



Ser Ala Thr Ala lie Fhe Aep Thr Thr Thr Leu Aen Fro Thr lie Ala 
45 1 5 10 15 

Gly Ala Gly Asp Val Lys Thr Ser Ala Glu Gly Gin Leu Gly Gly Gly 
20 25 30 

50 Phe Phe Leu Leu Thr Arg lie Leu Thr lie Fro Gin Ser Leu hep Gly 
35 40 45 

Gly Thr Ala Lye Ser Lys Lye Phe Pro Ser Tyr Thr Ala Thr Tyr Gin 
50 . 55 60 
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65 

(2) IKFOSmTION FOR SEQ ID NO: 112 « 

(i) SEgUSNCE CEaRACTBHXSTICS: 

(A) LENGTH: 66 amino aolda 

(B) TYPE: amino aoid 
(D) TOPOLOGY: llnvar 

(ii) KOLECULB TYPE: peptide 

(A) NAHE/KEY: Hodified^Blte 

(B) LOCAXIONt 2 

(C) OTHER IMFOBHATION: /note- A0.50;V0.50 

(ix) rBATDBE: 

(A) KAME/KEY: Kodified-Bite 

(B) LOCATION: 3 

(D) OTHER INFORMATION: /note« "E0.34 ;T0. 33;KO. 33" 

(ix) FEATORS: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 4 

(D) OTHER INFORMATION: /note- "AO. 50;P0.50<' 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATKMI: 5 

(D) OXKSR INFORMATION: /note- •*IQ.50;V0.50" 

(ix) FEATURE: 

(A) NAME/KEY! Hodif ied-eite 

(B) LOCATION: 6 

(D) OTHER INFORMATION: /note= "LO.aOf'VO.SO" 

(ix) FEATURE: 

(A) NAKS/KEY: Hodif ied-site 

(B) LOCATION: 8 

(D) OTHER INFOBHATION: /note- "VO* 50; 10.50" 

(Ix) FEATURE: 

(A) NAME/KEY: Hodified-site 

(B) LOCATION: 16 

(D) OTHER INFOBHATION: /note- "AO. 50; TO. 50" 

(Ix) FEATURE: 

(A) NAHE/KEY: Kodified-sita 

(B) LOCATION: 18 

(D) OTHER INFORKAIIWi /note* «K0.50;C0.50" 

(ix) FEATURE: 

(A) NAME/KEY: Hodif ied-site 

(B) LOCATION: 20 

(D) OTHER INFORMATION: /note- •'S0.34;T0.33 ;A0.33« 
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(iX) FEATURE t 

(A) MAXB/XEY: Hodlf ied-alte 

(B) LOCATION: 22 

(D) OTRSR INFORMATION: /note= "V0.50;A0.50" 

(ix) FEATURE: 

(A) NAHB/KEYt Nodi£led-8lte 

(B) LOCATION: 23 

(D) OTHER INFORHATIONi /nota» »A0.34;S0.33;G0»33" 

(ix) FEATURE: 

(A) NAME/KEY: Modified-site 

(B) LOCATION: 24 

(D) OTHER INFORMATION: /notap •>S0.50;A0.50" 

(Ix) FEATURE: 

(A) NAMB/KEKi Kodlf led-site 

(B) LOCATION: 25 

(D) OTHER INFORMATION: /note- "OO.SOyNO.SO" 

(ix) FEATURE: 

(A) NAKB/KEY: Hodif ied-slte 

(B) LOCATION: 26 

(D) OTHER INFORMATION: /nota- "SO. 50; TO. 50" 

(ix) FEATURE! 

(A) NAME/KEY: Modif iad-site 

(B) LOCATION: 27 

(D) OTHER INFORMATION: /not«» "EO. 50;D0.50^' 

(ix) FEATURE: 

(A) NAME/KEY t Modified-aite 

(B) LOCATION: 20 

(D) OTHER INFORMATI<»}: /not«= •*N0.50;GO. 50*' 

(ix) FEATURE: 

(A) NAME/KEY: Hodified-site 

(B) LOCATION: 29 

(D) OTHER INFORHATIONx /nottt- "E0.34;D0.33;g0.33" 

(ix) FEATURE: 

(A) NAME/KEY: Hodif ied-sita 

(B) LOCATION: 30 

(D) OTHER INFORHATION: /note* "LO, 50; 10. 50" 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION t 31 

(D) OTHER INFORMATIONS /notae "AO. 50; SO. 50" 

(xi) SEQUENCE DESCRIPTION) SEQ ID NO: 112: 
Leu Ala Glu Ala tie Leu Asp Val Hbx Thr Leu Asn Pro Thr lie Ala 

- 166 " 



2/14/05, EAST Version: 2.0.1.4 



WOM/2S06D 



7CT/U894/04832 



S 



15 10 15 

GXy hyB Gly Ser Val Val Ala Ser 61y Ser Glu Asn OXu Iiau Ala Gly 
20 25 30 

Gly Phe Pha Lau Leu Thr Arg Ila Leu Thr lie Pro Gin Ser Leu Aap 
35 40 45 



Gly Gly Thr Ala Lys Ser Lye Lye Phe Pro Ser Thr Ala Thr Tyr 
* 10 50 55 60 

Gin Phe 
65 

15 (2) IMFOBWkTION FOR SEQ ID 190(113l 

(1) SEQDENCB CHAKACTERISTICS: 

(A) LENGTH: 59 amino aolds 

(B) TYPE: amino acid 
20 (D) TOPOLOGY t linear 

(li) HOLBCDLE TYPE: peptide 

25 (ix) FBATURBi 

(A) NAME /KEY: Medified*8ite 

(B) LOCATION: 1 

(D) OTHER ZMFORNATIONt /note* «X0. 50;T0.50» 

30 (ix) FEATURE: 

(A) NAKE/KEY: Hodified^site 

(B) LOCATION: 6 

(D) OTHER INFORMATION: /note* «A0.34;K0.33 ;Q0.33" 

35 (ix) FEATOREs 

(A) NAME/ KEY: Hodlfied-eite 
<B) LOCATION: 8 

<D} OTHER INFORKATZONt /note- "F0.50;L0.50'* 

40 (ix) FEATURE: 

(A) nahe/key: Modified-eite 

(B) LOCATION: 11 

(D) OTHER INFORKATION: /note^ "D0.34;A0.33;N0.33" 

45 (ix) FEATORE: 

(A) NAME/KEY: Kodif ied-eite 

(B) LOCATION: 12 

(D) OTHER INFORKATION: /note* «I0.5G;L0.50'* 

50 (ix) FEATURE: 

' (A) NAHE/KEY: Modlf ied-eite 

(B) LOCATION: 13 

(D) OTHER INFORMATION: /note= "TO. 50; 10. 50" 
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(ix) FEATURE: 

(A) NAME/KEY $ HOdified-8lt« 

(B) LOCATION z 14 

(D) OTHER ZNFORKATIONi /note- »A0.50;50.50H 

(Ix) FEATURE} 

(A) NAHE/KEY: Modified-slte 

(B) LOCATION: 17 

(D) OTHER mFORKATION: /nota- "SO^SO/DO^SO" 

(ix) FEATURE: 

(A) NAHB/KEY: HodlflAd-'Blt* 

(B) LOCATION: 24 

(D) OTHER INFORMATION: /note- "D0.50fAO.SO» 



(Xl) SEQDEKCE DESCRIPTION: 8EQ ID N0:113s 



Lys Gly Tyr Val 61y Ala Glu Was Pro Leu Asp lie Thr Ala 61y "Cbx 
20 1 5 10 15 

Glu Ala Ala Thr Gly Thr Lye Asp Gly Gly Pbe Phe Leu Leu Thr Arg 
20 25 30 

2S lie Leu Uir lie Pro Gin Ser Leu Asp Gly Gly Thr Ala Lys Ser Lys 
35 40 45 



Lys Phe Pro Ser Tyr Thr Ala Thr Tyr Gin Phe 

SO 55 

(2) INFORMATION FOR 8BQ ID NO 1 114: 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 59 amino acids 
35 (B) TYPE: amine acid 

(D) TOpOLOGyt linear 



(ii) MOLBCDLE TZPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 114 i 



' Lys Gly Tyr Val Gly Ala Glu Phe Pro Lau Asp Leu Lys Ala Gly Thr 

45 1 5 10 15 

Asp Gly Val Thr Qly Thr Lys Asp Gly Gly Phe Phe Leu Leu Thr Arg 

20 25 30 

50 He Leu Thr He Pro Gin Ser Leu Asp Gly Gly Thr Ala Lys Ser Lys 
35 40 45 

- Lys Phe Fro Ser Tyr Thr Ala Thr Tyr Gin Phe 
50 55 
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Ve oXaim: 

A peptide comprieing a helper T cell epitope (Th) 
and luteinizing hormone releasing hormone (LHRH) %^erein 
eaid liERH Ib at the carboxyl terminus of said peptide* 
5 2. The peptide of Claim 1 wherein said peptide is 

repreeented by the formula 

(A).-(Tb)«-(B),-LHRH 
A ie independently an amino acid, a-NHj, tripalmitoyl 
cysteine, a fatty acid, an Invasin domain or an 
10 inmunostiimilatory analog of the corresponding invasin 
domain; 

B is an amino acid; 

each Th is independently a sequence of amino acids that 
comprises a helper T cell epitope, or an immune enhancing 
15 analog or segment thereof; 

LHHB is luteinising hormone releasing hor2M>ne or an 
immunogenic analog thereof; 
n is from 1 to ahout 10; 
m is from 1 to about 4; and 
20 o is from 0 to about 10 » 

3. The peptide of claim 2 wherein eald peptide 
stimulates an immune response to LHRH in a mammal. 

4. The peptide of Claim 2 wherein immunization with 
said peptide is capable of causing a reduction in serum 

25 testosterone to less than 10% of normal values. 

5. The peptide of Claim 2 wherein immunization with 
said peptide causes atrophy of or prevents growth of the 
prostate » 

6. The peptide of Claim 2 wherein said LHRH has an 
30 amino acid sequence of 8SQ ID N0:1. 

74 The peptide of Claim 2 herein said Th has an amino 
acid seciuence selected from any one of SEQ ID NOSi2-9 or 42- 
52, or an analog or segment thereof » 

8. The peptide of claim 2 wherein said peptide has an 
35 amino acid sequence of any one of SEQ ID I7OS:10-'41« 
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9. The peptide of Claim 2 wherein at least one A ie an 
invaain domain. 

10. The peptide of Claim 9 wherein n is 4, and A ie a* 
NB21 an invaeln domain, glycine and glycine in that order. 

5 11* The peptide of Claim 2 or 10 wherein said invaain 

domain has an amino acid seguenoe of 85Q ZD NO:53« 

12. A peptide comprising an amino aoid eeguenoe of 8EQ 
ID N0:10, 13^ 16, 18, 19, 32 OR 38. 

13. A vaccine oompoaition oon^riaitig an 

10 immunologically effective amoxint of a peptide of Claints 1/ 
2f 8p 9 or 12 and a pharroaoeutlcally acceptable carrier* 

14. The vaccine con^KJSition of Claim 13, herein said 
immunologically effective amount of said peptide is about 
0.5 /4g to about 1 mg per kilogram body weight per dose. 

15 15. A method for inducing infertility in a mammal 

which comprises administering to said mammal the vaccine 
composition of Claim 13 for a time and under conditions to 
produce an infertile state in said mammal. 

16. A method for treating androgen^dependent carcinoma 
20 which comprises administering the vaccine composition of 

Claim 13 to a mammal for a time and under conditions to 
effect regression of or prevent growth of said caroinoma* 

17. A method for suppr&ssing activity of LBRH in a 
maumal which comprises administering to said mammal a 

25 peptide of any one of Claims 1, 2, ft, 9, or 12 for a time 
and under conditions sufficient to reduce serum levels of 
said LHRH. 

18. The method of Claim 17 wherein eaid suppreBsion of 
UIRH activity is a treatment for prostatic hyperplaeia, 

30 androgen-^dependent carcinoma, prostatic carcinoma # 

testicular carcinoma, endometriosis, benign uterine tumors, 
recmnrent functional ovarian cysts (severe) premenstrual 
syndrome or estrogen-dependent breast tumors; is for 
prevention of estrogen-dependent breast cancer; or ia for 

35 induction of infertility. 

19. The method of Claim 17 wherein said suppression of 
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iHtOf activity is for reduoing boar taint in plgsi 
immunocaatrating doge or oata, or gelding stalliona. 

20 « A peptide eosqpoeition comprising a mixture of two 
or more peptidea of Claim 2, 8^ 9 or 12 » 
5 21. The oompoaition of Claim 20 vharain aaid mixture 

compriaea a combination of peptidea having amino acid 
eeguances of 8EQ XD N0S:13, 16, 18 and 19. 

22. The composition of Claim 20 wherein aaid mixture 
comprises a ccKDbination of peptides having amino acid 

10 sequences of SEQ ID N0S:13, 16^ 19 and 32 « ' 

23. A synthetic peptide of about 30 to about 90 amino 
acids which coit^rises an immunostimulatory invasin domain, a 
helper T cell (Th) epitope and a peptide hapten. 

24* The peptide of Claim 23 wherein said peptide 
15 stimulates an iatoaune response to aaid peptide hapten. 

25. The peptide of Claim 23 or 24 herein said invasin 
domain has an axuino acid sequence of SEQ ID NO: 53 or an 
immunostimulatory analog corresponding to said seqpience. 

26. The peptide of anyone of Claims 23 to 25 wherein 
20 aaid T|t epitope has an amino acid sequence selected from any 

one of SEQ ID N08s2«^9, 42^52, or an immune-enhancing analog 
or segment corresponding to said sequence. 

27 » The peptide of any one of Claims 23 to 26 wherein 
said peptide hapten has an amino acid sequence selected from 
25 anyone of SEQ ID K08:lr 66-91 or an immunogenic analog 
corresponding to said sequence. 

28. The peptide of anyone of Claims 23 to 27 having 
(A) a covalently bound to the amino terminus of said peptide r 
herein A is independently an amino aoid^ o-HH^, 

30 tripalmitoyl cysteine or a fatty acid; and n is from 1 to 
aboiat 10* 

29. The peptide of anyone of Claims 23 to 28 wherein 
said invasin domain, said T^ ^itope and said peptide hapten 
represent groups of amino acids covalently joined in any 

35 order which substantially preserves immunoreactivity and 

with a spacer (B)^ between any two of said groups^ wherein B 
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IB independently any amino acid and o is from 0 to about xo. 

30. The peptide of Claim 29, wherein o is two and B is 
glycine and glycine. 

31. The peptide of Claims 23 or 24, wherein said 

S peptide has an amino acid sequence of any one of SEQ ID 
NOS: 92^114/ or peptide 115 « 

32. ISie peptide of Claim 24 wherein said peptide hapten 
is amy 1 in or an imsmnogenic analog thereof. 

33. The peptide of Claim 32 wherein said p^tide hapten 
XO : has an amino acid eequence of any one of SEQ ID NOSs 66.-68. 

34. A vaccine cook^oeition comprising an immunoXogically 
affective amount of a peptide of Claim 32 or 33 and a 
pharmaceutical ly acceptable carrier « 

35. A method of treating non-insulin dependent diabetes 
15 which oovqprises administering the vaccine composition of 

Claim 34 to a mammal to reduce circulating amylin levels or 
blood glucose levels* 

36 « The peptide of Claim 24 vrtierein said p^tide 
hapten is gastrini4# gastrinp, or an immunogenic analog 
20 thereof* 

37. The peptide of Claim 36 wherein said peptide 
hapten has an amino acid sequence of any one of BEQ ID N06: 
69-76. 

38. A vaccine composition comprising an 

25 immtinologically effective amount of a peptide of Claim 36 or 
37 and a pharmaceutically acceptable carrier. 

39. A method of treating peptic ulcer disease or 
gastrin stimulated tumors which canpriseB administering the 
vaccine composition of Claim 38 to a mammal to reduce 

30 gastrin levels* 

40. The peptide of Claim 24 wherein said peptide 
hapten is gastrin releasing peptide or an immunogenic analog 
thereof * 

4X« The peptide of Claim 40 wherein said peptide 
35 hapten has an amino acid sequence of any one of SEQ ID NOS: 
77 or 78* 
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42. A vaccine conqooBltion aoaqprislng an 
immunologically effective amount of a peptide of Claim 40 or 
41 and a pbarmaoeutically acceptable carrier. 

43 • A method of treating peptic ulcer dieease, 
5 gastrin-releaeing peptide stimulated tumore or lung cancer 
vhicb comprieee administering the vaccine oo]is)oeition of 
Claim 42 to a mammal to reduce gastrin releasing peptide 
levels. 

44. The peptide of Claim 24 v^erein said peptide 
ID hapten is a peptide from the CM4 domain of an IgE molecule 
or an Immunogenic analog thereof # 

45* The peptide of Claim 44 wherein eaid peptide 
hapten has an amino acid sequence of SEQ ID M08: 79 • 

46. A vaccine coxnposition cov^rising an 

IS immunologically effective amount of a peptide of Claim 44 or 
45 and a pharmaceotically acceptable carrier « 

47. A method of treating allergy which coB^priees 
administering the vaccine composition of Claim 46 to a 
mammal to reduce histamine levels or to block ZgE-mediated 

20 activation of mast cells or basophils. 

48. The peptide of Claim 24 wherein said peptide 
hapten ie a variable domain (VDI-rV) of Chlamydia 
trachomatis major outer membrane protein (tmMP} or an 
immunogenic analog thereof. 

25 49. The peptide of Claim 48 wherein said peptide 

hapten has an amino acid sequence of any one of SEQ ID NOS: 
80-89. 

50 « A vaccine composition comprising an 
immunologically effective amotuit of a peptide of Claim 48 or 
30 49 and a pharmaoeutically acceptable carrier. 

51. A method of immunising a mammal against Chlamydia 
which con^rises administering the vaccine composition of 
Claim 50 to a mammal to produce neutralizing antibodies 
against Chlamydia trachomatis. 
35 52* The peptide of Claim 24 wherein said peptide 

hapten is an BIV V3 principal neutralising domain or an 
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Innunegsnlc analog theraoS* 

53. Tha peptide of Clala 52 wheraln said peptide 
hapten has an amino acid eequence o£ SEQ ID NO: 90* 

54. A vaccine coaposition con^ising an 
immunologically effective owount of a peptide of Claim 52 or 
53 and a phamaceutioally aooqptable carrier. 

55. A atethod of treating acquired immune deficiency 
syndrotne (AIDS) or preventing Human immunodeficiency virue 
Infection which comprises administering the vaccine 
ooxE^oflition of Claim 54 to a mammal to produce neutralasing 
antibodies to human immunodetieieney virus. 
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[received by the mtematicnal Bureau on 30 September 1994 (30.09-94) , 
original claims 1 and 3 replaced by new claim 1^ original <!slai»'3^eanz- 
celled; original claims 15-17 and 19 ameanded; 
other daima unchanged (2 pages)] 

!• K peptide that stimulates an Irannine response to LHBH 

in a majuraal coraprlfllng a helper T cell epitope (Th) and 

luteinizing hormone releasing hormone (LHRH) wherein said LHRH 

is at the carboxyl terminus of said peptide- 

is The peptide of Claim I wherein said peptide Is 
represented by the formula 

(A),-(Th)^-(B),-LfWB 

h is independently en amino eoidi e^^llK], tripBlnltoyl 
cysteine r a Catty aoidr en Invasin domain or an 
immunostinulBtory enalo? oE the corresponding invasin 
domain; 

B is an amino acid; 

each Th is independently a sequence of amino acids that 
comprises a helper T cell epitope^ or an immune enhancing 
analog or segment thereof; 

LHRH is luteinislng hormone releasing hormone or en 
immunogenic analog thereof; 

n Is from 1 to about 10; 

m is from 1 to about 4; and 

o is from 0 to about 10. 



4« The peptide of Claim 2 wherein immunlaation with 
said peptide is capable of causing a reduction in serum 
2^ testosterone to less than 10% of normal values* 

B« The peptide of Claim 2 wherein immunisation with 
said peptide causes atrophy of or prevents growth of the 
prostate. 

6\ The peptide of Claim a wherein said LHRH has an 
amino acid sequence of 8EQ ID N0:1. 

7 4 The peptide of claim i wherein said Th has an amino 
acid sequence selected from any one of SEQ ID NOS:2-9 or 42- 
52 f or an analog or segment thereof. 

B. The peptide of Claim 2 wherein said peptide has an 
amino acid sequence of any one of SEQ ID K0S)10-41# 
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1 9. The peptida ot Claim 2 vh«r«ln at laaet one A i« an 

invasin domain. 

10. The paptido of Claim 9 wherein n is 4, and A iu 
HRj, an invasln domain, glycine and glycine in that order. 
5 11. The peptide of claiiA 2 or 10 wherein said invaein 

doniain has an amino acid sequence of 8B0 ID HOI53. 

12 i A peptide comprising an amino acid sequanoe of BBQ 
,ID Not 10^ 13, 16, 18, 19p 32 Oft 3B. 

13. A vaaoine composition comprising an 

3^0 immunologiaally effective amount of a peptide of Claims Ir 
2f B, 9 or 12 end a phannaceutically acceptable carrier. 

14. The vaccine composition of Claim 13 r wherein said 
immunologically effective amount of said peptide is about 
0.5 iig to about 1 mg per kilogram body weight: per dose. 

15. A method for inducing infertility in a mammal 
Which comprlees administering to eaid mammal the vaccine 
composition of Claim 13 for a time sufficient to 
produce en infertile state in eaid mammal. 

16. A method for treating androgen-^dependent cardinoma 
%rhich comprises administering the vaccine composition of 
claim 13 to a mammal for a time sufficient to 
effect regression of or prevent growth of said carcinoma. 

17. A method for suppressing activity of LHRR in a 
mamma 1 which comprieea adminiaterlng to said mammal a 
peptide of any one of Claims i, 2^ 8r 9, or 12 for e time 
sufficient to reduce serum levels of said liHIUf. 

IB. The method of Claim 17 wherein said suppression of 
LtmH activity is a treatment for prostatic hyperplaaiai 
androgen-dependent carcinoma r prostatic carcinoma, 
testicular carcinoma^ endometriosis, benign uterine tumors, 
recurrent functional ovarian oyate (eevare) premenstrual 
syndrome or estrogen-dependent breast tumors i is for 
prevention of estrogen-dependent breast cancer ^ or is for 
induction of infertility. 

19. The method of Claim 17 wherein said suppression of 
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